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rH (54) Title: UREA DERIVATIVE USEFUL AS AN ANTI-CANCER AGENT AND PROCESS FOR PREPARING SAME 

Q (57) Abstract: The present invention relates to a novel urea derivative which is useful as an anti-cancer agent, its pharmaceutically 
acceptable acid addition salt or stereoisomer, and to a process for preparing the urea derivative and an anti-cancer composition com- 
^ prising same as an active ingredient 
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UREA DERIVATIVE USEFUL AS AN ANTI-CANCER AGENT 
AND PROCESS FOR PREPARING SAME 



TECHNICAL FIELD 



The present invention relates to a novel urea derivative represented by the 
following formula (T), which is useful as an anti-cancer agent: 

10 

B— Y Het 

, hs pharmaceutical^ acceptable acid addition salt or stereoisomer, in which 
X represents O or S, or represents imino substituted or unsubstituted by cyano, 
15 Y represents a direct bond, NH, O or S, 

B represents C,-C 8 -alkyl, or represents a radical having one of the following formulas: 




wherein 

20 R 1 and R 2 independently of one another represent hydrogen, (VQralkyl or cyano, or 
represent amidino substituted or unsubstituted by C 1 -C B -alkyl, 
Q represents CH or N, 
Z represents Q-Q-alkoxy or phenoxy, 
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n represents an integer of 0 to 3, 

R 3 , R 4 , R 5 , R 6 and R 7 independently of one another represent hydrogen, C r C 8 -alkyl or 
halogen, 

Het represents a radical having one of the following formulas: 



5 




wherein 

R g , R 9 , R 10 , R 11 and R 12 independently of one another represent hydrogen, d-Cg-alkyl, C r 
Cg-alkoxy or halogen, 

10 R 13 and R 14 independently of one another represent hydrogen, Q-Cg-alkyl, CrCg-alkoxy, 
CrQ-alkenyl, Q^ycloalkyl or Cj-Cg-cycloalkyl-C,^- alkyl, or R 13 and R 14 
together with the nitrogen atom to which they, are attached represent pyrrolinyl or 
pyrrolidinyl, 

R 15 represents hydrogen, or represents phenyl or benzyl each of which is substituted or 
15 unsubstituted by 1 to 5 identical or different halogen atoms, 

R 16 and R 17 independently of one another represent hydrogen, C,-C 4 -alkyl, Q-C 4 -alkoxy or 
hydroxy, 

R 18 and R 19 independently of one another represent hydrogen, hydroxycaibonyl or C,-C 4 - 
alkoxycarbonyl, or represent phenyl substituted or unsubstituted by 1 to 5 identical or 
20 different halogen atoms or Q-Q-alkoxy, or together represent diphenylmethylene or 
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benzolactone of formula 




R 20 and R 22 independently of one another represent hydrogen, or represent phenyl 
substituted or unsubstituted by 1 to 5 identical or different halogen atoms, C r Q-alkyl 
or C r C 4 -alkoxy, or represent C r C 4 -alkoxycarbonyl. 

5 

The present invention also relates to a process for preparing the compound of 
formula (T), and an anti-cancer composition comprising the compound of formula (I) as an 
active ingredient. 

10 

BACKGROUND ART 

i 

As anti-cancer agents, cisplatin, doxorubicin(adriamycin), 5-FU, camptothecin, 
15 taxol, etc. are currently known and used clinically. One of platinum complex as anti-cancer 
agents, cisplatin, shows its activity based on the DNA alkylation reaction. But, it is not 
freed from severe side effects and toxicity due to the heavy metal. Further, as anti-cancer 
agents such as doxorubicm(adriamycin), etc., which show their activity through the 
intercalation mechanism, have lower selectivity, they could also lead to these adverse and 
20 undesirable effects. Meanwhile, the taxol derivative, which has been recently developed 
and proved an effective weapon against breast, ovarian, lung cancer, etc. , requires a special 
formulation because it is sparingly soluble in water. Therefore, severe side effects may also 
be caused by the use of the excipients required for the formulation. 



25 



For these reasons, it has been needed to develop a new anti-cancer agent which 
can realize a superior anti-cancer activity as well as overcome the problems (low 
selectivity against the solid tumors in human body, low solubility in water, side effects, 
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toxicity, etc.) aligned to the existing agents. 

DISCLOSURE OF INVENTION 

5 

Thus, the present inventors have extensively studied to minimize the problems of 
the existing anti-cancer agents, and to develop a new compound having a potent and 
effective anti-cancer activity against the solid tumors in human body. As a result, we have 
10 identified that the urea derivative of formula (I) above meets the requirements of potent 
anti-cancer activity and low toxicity, and then completed the present invention. 

Therefore, the object of the present invention is to provide the urea derivative of 
formula (I), as defined above, its pharmaceutical^ acceptable salt and stereoisomer. 

15 

It is another object of the present invention to provide a process for preparing the 
compound of formula (Q. 

It is still another object of the present invention to provide an anti-cancer 
20 composition having a superior physiological activity against solid cancers in human body 
and a low toxicity comprising the compound of formula (I) as an active-ingredient together 
with a phannaceuticaUy acceptable carrier. 

25 BEST MODE FOR CARRYING OUT THE INVENTION 



The present invention relates to a novel urea derivative represented by the 
following formula (T), which shows a superior anti-cancer activity and a low toxicity: 
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Y^Het 



"Het 

, its pharmaceutical acceptable add addition salt or stereoisomer, in which 
5 X represents O or S, or represents imino substituted or unsubstituted by cyano, 
Y represents a direct bond, NH, O or S, 

B represents C r C 8 -alkyl, or represents a radical having one of the following formulas: 

R 3 - 

1 




10 wherein 

R 1 and R 2 independently of one another represent hydrogen, Cj-Q-aikyl or cyano, or 

represent amidino substituted or unsubstituted by C,-C 8 -alkyl, 
Q represents CH or N, 
Z represents Q-C^alkoxy or phenoxy, 
15 n represents an integer ofO to 3, 

R 3 , R 4 , R 5 , R 6 and R 7 independently of one another represent hydrogen, Q-Cg-alkyl or 

halogen, 

Het represents a radical having one of the following formulas: 
R\ R 9 NR l3 R 14 rw 
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15 



20 





wherein 

R 8 , R 9 , R 10 , R n and R 12 independently of one another represent hydrogen, Q-Cg-alkyl, C,- 
C 8 -alkoxy or halogen, 

R 13 and R i4 independently of one another represent hydrogen, Q-Cg-alkyl, C r C 8 -alkoxy, 
C2-C 3 -alkenyl, Qs-C^cloalkyl or C 3 -C r cycloalkyl-C 1 -C 4 - alkyl, or R 13 and R 14 
together with the nitrogen atom to which they are attached represent pyrrolinyl or 
pyrrolidinyl, 

R 15 represents hydrogen, or represents phenyl or benzyl each of which is substituted or 

unsubstituted by 1 to 5 identical or different halogen atoms, 
R 16 and R 17 independently of one another represent hydrogen, C,-C 4 -alkyl, Q-CValkoxy or 

hydroxy, 

R 18 and R 19 independently of one another represent hydrogen, hydroxycarbonyl or Q-Q- 
alkoxycarbonyl, or represent phenyl substituted or unsubstituted by 1 to 5 identical or 
different halogen atoms or C,-C 4 -alkoxy, or together represent diphenylmethylene or 

.0. 




benzolactone of formula , and 

R 20 and R 21 independently of one another represent hydrogen, or represent phenyl 
substituted or unsubstituted by 1 to 5 identical or different halogen atoms, CrQ-alkyl 
or Cj-C 4 -alkoxy, or represent Q-C 4 -alkoxycarbonyL 

In the definitions for the substituents of the compound of formula (I), the tern 
"alkyl" used alone or in a composite term such as "alkoxy" means a straight-chain or 
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branched saturated hydrocarbon radical such as methyl, ethyl, propyl, isopropyl, n-butyl, 
isobutyl and t-butyl, etc.; the term "alkenyl" means an unsaturated hydrocarbon radical 
having one or more double bonds therein such as ethenyl, propenyl, butenyl, etc.; the 
term "cycloalkyl" means cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; the term 
5 "alkoxycarbonyl" means methoxycarbonyl, ethoxycarbonyl, etc.; and the term "halogen" 
means fluorine, chlorine, bromine or iodine. 

Typical examples of the compound of formula (0 according to the present 
invention are represented in the following Table 1 : 

10 
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Table la 




No. 


B 


Y 


X 




R 16 


R" 


1 




NH 


0 


-o 


OMe 


OMe 


2 


OX 


NH 


0 


-o 


OMe 


OMe 


3 


OX 


NH 


0 




OMe 


OMe 


4 




NH 


0 


o 


OMe 


OMe 


5 




NH 


0 




OMe 


OMe 


6 


OX 


NH 


O 


-0-° 


OMe 


OMe 


7 




NH 


O 




OMe 


OMe 



PCT/KR01/01017 



9 



No. 


B 


Y 


X 


R ls 


R 16 


R" 


8 




NH 


0 


-o 


OMe 


OMe 


9 




NH 


0 




OMe 


OMe 


10 




NH 


0 




OMe 


OMe 


11 




NH 


0 




OMe 


OMe 
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Table lb 




No. 


B 


Y 


X 


R 1 " 




12 




NH 


0 




13 




NH 


O 




14 




NH 


0 




15 




NH 


0 


Ph 


Ph 


16 


OCX. 


NH 


O 


Ph 


Ph 


17 




NH 


0 


Ph 


Ph 
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Table lb (continued) 



No. 
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X 




R 19 


18 




NH 
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COOH 


Ph 


19 




NH 
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COOH 


Ph 


20 




NH 
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COOH 


Ph 


21 


ox. 


NH 


O 
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22 




NH 


0 
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Table lc 

B-V^N N-D Oc) 



No. 


B 


Y 


X 


D 


23 




NH 


0 


b 


24 




NH 


N-CN 


< 


25 




NH 


0 


< 


26 




NH 


0 


< 


27 


OCT 


NH 


N-CN 




28 


OCX 

o 


NH 


O 


< 
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Table 1c (continued) 
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29 




NH 


0 




30 


or- 


NH 
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31 




NH 
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32 




NH 


0 


< 


33 




NH 


s 




34 




NH 


0 
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NH 


N-CN 




36 




NH 
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37 




NH 
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38 




NH 
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39 




NH 
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Table lc (continued) 



No. 
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NH 
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41 




NH 
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42 


J- 


NH 
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43 




NH 


N-CN 
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44 




NH 


N-CN 
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Table lc (continued) 
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NH 
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48 
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OX 


NH 
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Table lc (continued) 
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NH 
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Table Id 



No. 


B 
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Het 
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0- 
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Me 
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o- 
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Me 

-OQ 

Me 
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60 
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Table Id (continued) 
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No. 
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Het 
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0- 
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/ <^ 
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0- 
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Table Id (continued) 



No. 
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X 


Het 
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0- 


0 


^ — ^^"OMe 


67 


o- 
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^ ^^S)Mc 
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0- 
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69 


o- 
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70 


o- 


0 
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Table Id (continued) 



No. 
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Het 
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o- 
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Nl ^^^SlMe 
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Table Id (continued) 



No. 
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Het 
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0- 
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. 0- 
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0- 
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0- 
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80 


0- 
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81 
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Table Id (continued) 



No. 


B 


X 


Het 


82 


0- 
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83 


0- 


0 


o 

/ — V V-OMe 
OMc 


84 


0- 


o 


_ V if 

O 


85 


0- 


0 




86 


0- 


0 




87 


0- 


0 





Also, the compound of formula (T) according to the present invention can form a 
phannaceutically acceptable acid addition salt. Such acid addition salt includes non-toxic 
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acid addition salt containing pharmaceutical^ acceptable anion, for example a salt with 
inorganic acids such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, 
hydrohromic acid, hydriodic acid, etc., a salt with organic carboxylic acids such as 
tartaric acid, formic acid, citric acid, acetic acid, propionic acid, trichloroacetic acid, 
5 trofluoroacetic acid, gluconic acid, benzoic acid, lactic acid, fiimaric acid, maleic acid, etc., 
or a salt with amino acids such as serine, cysteine, cystine, aspartic acid, glutamic acid, 
lysine, arginine, tyrosine, proline, etc., or a salt with sulfonic acids such as 
methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-tohzenesulfonic acid, 
naphthalenesulfbnic acid, etc. 

10 

Since the compounds of the present invention may have asymmetric carbon 
centers) depending on the kind of substituents, they can exist as an enantiomer of R or S, 
diastereomer, or mixtures thereof including racemate. Therefore, the present invention also 
includes each of these stereoisomers and their mixtures. 

15 

Another object of the present invention is to provide a process for preparing the 
compound of formula (T) as defined above. 

According to the present invention, the compound of formula (0, as defined above, 
20 can be prepared by a process characterized in that 

(a) a compound represented by the following formula (0): 

B-YH (0) 

25 

wherein B and Y are as defined above, and a compound represented by the following 
formula (HI): 
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wherein X is as defined above, and L represents a leaving group, preferably C r C 4 - 
alkoxy, phenoxy, p-toluenesulfonyl, benzenesulfonyl, p-nitrosulfonyl, halogen or 
imidazole, are reacted in a solvent in the presence of a base with a compound 
represented by the following formula (TV): 

H-Het (IV) 

wherein Het is as defined above, to produce the compound of formula (T); or 
(b) a compound represented by the following formula (V): 



wherein B, Y, X and L are as defined above, is reacted in a solvent in the presence of 
a base with the compound of formula (TV) to produce the compound of formula (I); or 

(c) a compound represented by the following formula (VI): 





wherein X is as defined above, is reacted in a solvent in the presence of a base with 
the compound of formula (TV) to produce a compound represented by the following 
formula (Ida): 
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^Het (Ma) 



wherein X and Het are as defined above, or optionally deprotection, alkylation or 
5 esterification reaction is further carried out. 

The above process variants (a) to (c) can be depicted as follows. 

Reaction Scheme 1 

B — YH + + H-Het 0) 



Reaction Scheme 2 



Solvent 



15 Reaction Scheme 3 

Solvent 




Base 



(Ida) 



In the process variant (a), the compounds of formulae (II) and (IV) are 
commercially available, or may be prepared according to the art-known methods(see: J. 
20 Med. Chem., 35, 3792(1992), USP 4.011,319). Several compounds having the formula 
(En) have been known and any one selected from phosgene, liquid and solid phosgene, 
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thiophosgene, l,r-carbonyldiimidazole, l,r-thiocarbonyldiimidazole, diphenyicarbonate, 
diphenylthiocarbonate, chloromethylformate, chloroethylformate, and chlorophenyl- 

formate can be preferably used in the present invention. In order to prepare N- 

cyanocarbo- imidate, diphenyl N-cyanocarboimidate can be used. 

5 

The compound of formula (II) can be preferably used in an amount of 0.5 to 2 
equivalents with respect to the compound of formula (TV), and the compound of formula 
(HI) can be preferably used in an amount of 0.5 to 3 equivalents with respect to the same 
compound of formula (TV). 

10 

Any solvent which does not adversely affect to the reaction, preferably one or 
more selected from a group consisting of methylene chloride, chloroform, tetrahydrofuran, 
acetonitrile and dimethylfonnamide, more preferably a solvent having a comparatively 
high polarity such as tetrahydrofuran or dimethylfonnamide can be used. 

15 

Any conventional organic or inorganic base can be used. The preferable inorganic 
base includes sodium hydride, sodium hydroxide, potassium hydroxide, sodium carbonate, 
potassium carbonate, potassium hydrogen carbonate, sodium hydrogen carbonate and 
cesium carbonate, and the preferable organic base includes trimethylamine, triethylamine, 
20 tributylamine, pyridine, dimethylaminopyridine, DBU, and DBN. The base can be used 
in an amount of 1 to 3 equivalents with respect to the compound of formula (IV). 

The reaction is preferably carried out at temperatures ranging from 20 to 100TJ . 

25 In process variant (b), the starting compound of formula (V) is commercially 

available, or may be easily prepared by reacting the compound of formula QS) with the 
compound of formula (IB). The compound of formula (V) can be preferably used in an 
amount of 0.5 to 2 equivalents with respect to the compound of formula (TV). 
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The same solvents and bases mentioned for process variant (a) can be used in 
process variant (b), and the reaction temperature can be selected from the same range. 

l,r-Carbonyldiimidazole or l,r-thiocarbonyldiimidazole of formula (VT), used 
5 in process variant (c), is commercially available. The compound of formula (VI) can be 
used in an amount of 0.5 to 2 equivalents with respect to the compound of formula (TV). 

The same solvents and bases mentioned for process variant (a) can be used in 
process variant (c), and the reaction temperature can be selected from the same range. 
10 The reaction time may be generally selected from a range of from 0.5 to 48 hours. 

The compound of formula Q) prepared according to the process as explained 
above can be effectively used as an anti-cancer agent as already mentioned. Therefore, the 
present invention also provides an anti-cancer composition comprising as an active 
15 ingredient the compound of formula 00, its pharmaceutical^ acceptable acid-addition salt, 
or stereoisomer, together with a pharmaceutically acceptable carrier. 

When the active compound according to the present invention is used for clinical 
purpose, it is preferably administered in an amount ranging from 1 to lOOOmg per kg of 
20 body weight a day. The total daily dosage may be administered in one time or over 
several times. However, the specific administration dosage for the patient can be varied 
with the specific compound used, body weight of the subject patient, sex, hygienic 
condition, diet, time or method of administration, excretion rate, mixing ratio of the agent, 
severity of the disease to be treated, etc. 

25 

The compound of the present invention may be administered in the form of 
injections or oral preparations. Injections, for example, sterilized aqueous or oily 
suspension for injection, can be prepared according to the known procedure using suitable 
carriers. Solvents which can be used for preparing injections include water, Ringer's fluid 
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and isotonic NaCl solution, and also sterilized fixing oil may be conveniently used as the 
solvent or suspending media. Any non-stimulative fixing oil including mono-, di- 

glyceride may be used for this purpose. Fatty acid such as oleic acid may also be used 

for injections. 

5 

As the solid preparation for oral administration, capsules, tablets, pills, powders 
and granules, etc., preferably capsules and tablets can be mentioned. It is also desirable 
for tablets and pills to be formulated into enteric-coated preparation. The solid 
preparations may be prepared by mixing the active compound of formula (I) according to 
10 the present invention with at least one inert carriers. 

The pharmaceutically acceptable carriers which can be used for preparing the 
pharmaceutical composition of the present invention include dispersing agent, wetting 
agent, suspending agent, lubricant, sweetening agent, binding agent, solubilizer, 

15 sohibilizing aid, emulsifier, isotonizing agent, adsorbent, disintegrating agent, antioxidant, 
preservative, glidant, filler, fragrant, etc., more specifically lactose, dextrose, sucrose, 
starch, mannitoL, sorbitol, cellulose, glycine, silica, talc, stearic acid, stearine, tragacanth 
gum, methyl cellulose, sodium carboxylmethylcellulose, agar, magnesium stearate, alginic 
acid, water, ethanol, polyethyleneglycol, polyvinylpyrrolidone, sodium chloride, potassium 

20 chloride, orange essence, strawberry essence, vanilla, etc. 

The present invention, particularly the preparing process and pharmacological 
effect as explained above, will be more specifically explained in the following examples 
and experimentals. However, it should be understood that the following examples and 
25 experimentals are intended to illustrate the present invention but not in any manner to limit 
the scope of the present invention. 



Example 1 

Synthesis of 3-[NK5,6-dimethyl-2-metto 
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dimethoxy-l-phenyl-2^,4^teti^ydro-3H-benzazepine 



N-(5,6Khmethyl-2-methoxypyridin-3 -yl)phenylcarbamate(7 1 mg, 0.26mmol) and 
7,8-dimethoxy-l-phenyl-2,3^ 0.28mmol) were 

5 mixed in anhydrous THF(5m4), and then DBU(39/j£, 0.26mmol) was added dropwise to 
this reaction solution. After stirring for 3 hours at room temperature, the product was 
extracted with ethyl acetate(50mCx3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
10 chromatography(eluent: ethyl acetate: hexane=l:2, v/v) to grve 89.6mg(Yield 81.8%) of 
the title compound as a solid. 
m.p. : 88-90 1: 

'HNMROOOMHz, CDC1 3 ) : 8 ppm 7.14-7.34(m, 5H), 6.79(s, 1H), 6.66(s, 1H), 
6.45(s, 1H), 4.58(dd, 1H, J=10.06Hz, J=5.64Hz), 4.24(dd, 1H, J=14.94Hz, J=5.58Hz), 
15 3,93(s, 3H), 3.88(s, 3H), 3.60-3.95(m, 3H), 3.67(s, 3H), 3.39(m, 1H), 2.89(m, 1H), 2.32(s, 
3H), 2.16(s,3H) 



Example 2 

Synthesis of 3-[N^2-methoxyquinoxalin-3-yl)aminocarbonyI]-7^dimethoxy- 
20 l-pheny!-2^,4^-tetrahydro-3H-beii2azepine 

N^2-methoxyquinoxalin-3-yl)phenylcarbamate(3 .4g, 10.17mmoO and 7,8- 
dimethoxy-1 -phenyl-2,3,4, 5-tetrahydro-3H-benzazepine(3 .26g, 10.17mmol) were mixed in 
anhydrous THF(57mt), and then DBU(1.7mfc, 10.17mmol) was added dropwise to this 
25 reaction solution. After stirring for 1 hour at room temperature, the product was extracted 
with methylene chloride(200rofcx3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfite, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=l:2, v/v) to give 3.69g(Yield 66.1%) of the 
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title compound as a solid. 
m.p. : 96-98 V 

'HNMRpOOMHz, CDC1 3 ) : 6 ppm 6.49-7.83(m, 12H), 4.60(m, 1H), 4.30(m, 
1H), 4.11(s, 3H), 3.88(m, 5H), 3.70(m, 4H), 3.30(m, 1H), 2.86(m, 1H) 

Example 3 

Synthesis of 3-[N^2-methoxyquinoxalin^yl)am 
dimethoxy-l-phenyl-2^,4,5»tetrahydi^3H-benzazepine 

N^2-methoxyquinoxalin-3-yl)phenylcarbamate(l 12.1mg, 0.38mmol) and (S>7,8- 
dimethoxy-l-phenyl-2,3,4,54et^ 0.38mmol) were mixed 

in anhydrous THF(2mft), and then DBU(70/*fc, 0.47mmol) was added dropwise to this 
reaction solution. After stirring for 3 hours at room temperature, the product was 
extracted with methylene chloride(50mtx3). The organic solution was washed with 
aqueous sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexaneF<Z:3, v/v) to give 41.3mg(Yield 24.1%) of the 
title compound as a solid. 

m.p. : 143-144X: 

'H NMR(500MHz, CDC1 3 ) : 6 ppm 6.49-7.83(m, 12H), 4.60(m, 1H), 4.30(m, 
1H), 4.11(s, 3H), 3.88(m, 5H), 3.70(m, 4H), 3.30(m, III), 2.86(m, 1H) 

Example 4 

Synthesis of 3-[N<2-methoxyqumoxalta-3^^ 
dimethoxy-l-phenyl-2^,4,5- tetrahydro-3H-benzazepine 

N^2-methoxyquinoxalin-3-yl)phenylcarbainate(100mg, 0.34mmol) and (R)-7> 8 - 
dimethoxy- l-phenyl-2,3,4,5-tetrahydro-3H-benzazepine(95 . 9mg, 0.34mmol) were mixed 
in anhydrous THF(2mfc), and then DBU(70/#, 0.47mmol) was added dropwise to this 
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reaction solution. After stirring for 1 hour at room temperature, the product was extracted 
with methylene chloride(50m£x3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
5 chromatography(eluent: ethyl acetate:hexane=^2:3, v/v) to give 124.7mg(Yield 81.7%) of 
the title compound as a solid. 
m.p. : 92-941C 

! H NMR(500MHz, CDC1 3 ) : 8 ppm 6.48-7.82(m, 12H), 4.60(m, 1H), 4.30(m, 
1H), 4.11(s, 3H), 3.88(m, 5H), 3.70(m, 4H), 3.30(m, 1H), 2.86(m, 1H) 

10 

Example 5 

Synthesis of 3-[N^2-methoxyquinoxalin-3-yl)aminocarbonyl]--7,8-dimethoxy- 
l-(4-fluoro)phenyl-2^,4^-tetrahydro-3H-benzazepine 

15 N^2-methoxyquinoxalin-3-)d)phenylcarbamate(100mg, 0.34mmol) and 7,8- 

dimethoxy-l-(4-fluoro)phenyl^ 0.34 mmol) 

were mixed in anhydrous THF(2m4), and thai DBU(70^t, 0.47mmol) was added dropwise 
to this reaction solution. After stirring for 1 hour at room temperature, the product was 
extracted with methylene chloride(50iiiix3). The organic solution was washed with 

20 aqueous sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=2:3, v/v) to give 109.9mg(Yield 69.2%) of 
the title compound as a solid, 
tap. : 96-98 "C 

25 l H NMR(500MHz, CDC1 3 ) : 8 ppm 6.46-7.81(m, 11H), 4.59(m, 1H), 4.25(m, 

1H), 4.12(s, 3H), 3.88(m, 5H), 3.72(m, 4H), 3.31(m, 1H), 3.21(m, 1H), 2.85(m, 1H) 



Example 6 

Synthesis of 3-[NK2-methoxyquinoxaIinO-^ 
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l-(4^hlon))phenyl-2^,4^-tetrahydro-3H-benzazepine 

N^2-methoxyquinoxalin-3-yl)phenylcarbamate(3 5 .3mg, 0.12mmol) and 7,8- 
dimethoxy-1^4^Moro)phenyK2,^^ 0. 12mmol) 

5 were mixed in anhydrous THF(0.6mt), and then DBU(20/*fc, 0.13mmol) was added 
dropwise to this reaction solution. After stirring for 1 hour at room temperature, the 
product was extracted with methylene chloride(3(Mx3). The organic solution was 
washed with aqueous sodium chloride solution and water, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The residue was separated 
10 by column chromatography(eluent: ethyl acetate:hexane^2:3, v/v) to give 20.4mg(Yield 
32.8%) of the title compound as a solid. 
m.p. : 94-97TI 

! H NMR(500MHz, CDCI3) : 8 ppm 6.46-7.47(m, 11H), 4.54(m, 1H), 4.20(m, 
1H), 4. 12(m, 3H), 3.88(m, 5H), 3.72(m, 4H), 3.25(m, 1H), 2.86(m, 1H) 

15 

Example 7 

Synthesis of 3-[N-(2-ethoxyquinoxalin-3-yl)aminoc^rbonyl]-7,8-dimethoxy-l- 
phenyH^,4,5-tetrahydro-3H-benzazepine 

20 N-(2-ethoxyquinoxalin-3-yl)phenylcarbamate(100mg, 0.32mmol) and 7,8- 

dimethoxy-l~phenyl-2,3,4,5-te^^ 0.32mmol) were mixed 

in anhydrous THF(2M), and then DBU(70/*4, 0.47mmol) was added dropwise to this 
reaction solution. After stirring for 2 hours at room temperature, the product was 
extracted with methylene chloride(50m«,x3). The organic solution was washed with 

25 aqueous sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=2:3, v/v) to give 109.5mg(Yield 68.7%) of 
the title compound as a solid. 
m.p. : 136-138 V 
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l H NMRCSOOMHz, CDC1 3 ) : 8 ppm 6.47-7.80(m, 12H), 4.65(m, 1H), 4.58(q, 
2H) 4.35(111, 1H), 3.88(m, 4H), 3.78(m, ZH), 3.70(s, 3H), 3.30(m, 1H), 2.88(m, 1H), 1.46(t, 
3H) 

5 Example 8 

Synthesis of 3-[N^2-phenoxyquinoxaUn-3-yl)aminocarbonyl]-7,8^imethoxy- 
l-phenyl-2^,4^tetrahydro-3H-benzazepine 

N-(2-phenoxyquinoxalin-3 -yl)phenylcarbamate(50mg, 0.14mmol) and 7,8- 
10 dimethoxy- 1 -pheny 1-2,3 ,4, 5 -te*iahydro-3H-benzazepine(3 9 . 6mg, 0.14mmol) were mixed 
in anhydrous THF(0.7mfc), and then DBU(30#£, 0.20mmol) was added dropwise to this 
reaction solution. After stirring for 1 hour at room temperature, the product was extracted 
with methylene chloride(50m£x3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
15 concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=^2:3, v/v) to give 21.6mg(Yield 28.4%) of the 
title compound as a solid. 
m.p. : 108-1 lOT? 

! H NMR(500MHz, CDCy : 6 ppm 6.48-7.85(m, 15H), 4.60(m, 1H), 4.30(m, 
20 1H), 3.87(m, 5H), 3.80(m, 1H), 3.69(s, 3HX 3.30(m, 1H), 2.88(m, 1H) 

Example 9 

Synthesis of 3-|N-(diphenyImethyl)aminocarbonyl]-7,8-dimethoxy-l-phenyK 
2 9 3»4 9 S-tetrahydro-3H-benzazepine 

25 

N-{diphenylmethyl)phenylcarbamate(94.2mg, 0.31mmol) and 7,8-dimethoxy-l- 
phenyl-2, 3, 4, 5-tetrahydror3H-benzazepine(80mg, 0.28mmol) were mixed in anhydrous 
THF(5ml), and then DBU(45.6^4, 0.30mmol) was added dropwise to this reaction solution. 
After stirring for 3 hours at room temperature, the product was extracted with ethyl 
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acetate(5(Mx3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate: hexane=l :4, v/v) to give 106mg(Y* eld 76.3%) of the title compound as a solid. 
5 m.p. : 155-158 1C 

! HNMR(300MHz, CDC1 3 ) : 6 ppm 7.01-7.30(m, 15H), 6.66(s, 1H), 6.40(s> 1H), 
6.01(d, 1H, J=6.86Ifc), 4.74(d, 1H, X=6.86Hz), 4.51(dd, 1H, J=8.61Hz, J=5.31Hz), 3.89(s, 
3H), 3.69(s, 3H), 3.53-3.84(m, 3H), 3.22(m, 1H), 2.84(m, 1H) 

10 Example 10 

Synthesis of 3-[N<diphenylmethyI)aminocarbonyll-7,8^imethory-l-(4- 
fluoro)phenyl-2^,4,5-tetrahydro-3H-benzazepine 

N-(diphenylmethyl)phenylcarbamate(51.7mg, 0.17mmol) and 7,8-dimethoxy-l-(4- 
15 fhioii))phenyl-2 > 3,4,5-tdTahydro-3H-bCT2azq)ine(51.4mg, 0.17 mmol) were mixed in 
anhydrous THF(4m£), and then DBU(25.5/rf, 0.17mmol) was added dropwise to this 
reaction solutioa After stirring for 18 hours at room temperature, the product was 
extracted with ethyl acetate(30m£x3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
20 concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexaneF=l:4, v/v) to give 54.4mg(Yield 62.5%) of the 
title compound as a solid. 
m.p. .187-188 T: 

! HNMR(300MHz, CDC1 3 ) : 6 ppm 6.88-7.30(111, 14H), 6.66(s, 1H), 6.44(s, 1H), 
25 6.02(d, 1H, J=6.85Hz), 4.72(d, 1H, J=tf.85Hz), 4.48ft lEfc 4.07(m, 1H), 3.89(s, 3H), 
3.71(s, 3H), 3.61-3.85(m, 2H), 3.55(m, 1H), 3.20(m, 1H), 2.86(m, 1H) 

Example 11 

Synthesis of 3-[NKdiphenylmethyl)aminocarbonyr|-7,8-dimethoxy-l-(4- 
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chloro)phenyl-23,4^-t^rahydro-3H-benzazepine 

N^diphenylmethyl)phenylcarbamate(56.4mg, 0.19mmol) and 7,8-dimethoxy-l- 
(4^Moro)phenyl-2,3,4,5-tetrahy<fro-^^ 0.19 mmol) were mixed in 

5 anhydrous THF(3m4), and then DBU(27.8#fc, 0.19mmol) was added dropwise to this 
reaction solution. After stirring for 16 hours at room temperature, the product was 
extracted with ethyl acetate(30mtoc3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
10 c*romatography(eluent: ethyl acetate:hexaneF=l:2, v/v) to give 75.9mg(Yield 77.5%) of the 
title compound as a solid. 
m.p. : 205-207tI 

'Hl^MRpOOMHz, CDCy : 6 ppm 6.99-7.30(m, 14H), 6.66(s, 1H), 6.44(s, 1H), 
6.02(d, 1H, J=6.86Hz), 4.74(d, 1H, J=6.86Hz), 4.48(dd, 1H, J=8.45Hz, J=5.15Hz), 4.06(dd, 
15 1H, J=14.85Hz, J-5.15Hz), 3.79-3.89(m, 4H), 3.71(s, 3H), 3.53-3.61(m, 2H), 3.18(m, 1H), 
2.87(m, 1H) 

Example 12 

Synthesis of l-[N^5,6Hlimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4- 
20 diphenyimethylene-piperidine 

N-(5,6Hlimethyl-2-methoxypyridin-3-yl)phenylcarbamate(50mfe 0.184 mmol) and 
4-diphenylmethylene-piperidine* HCl(52.5mg, 0.184mmol) were mixed in anhydrous 
THF(5mfe), and then DBU(60.7#fc, 0.41mmol) was added dropwise to this reaction solution. 
25 After stirring for 2 hours at room temperature, the product was extracted with ethyl 
acetate(50m£x3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was crystallized from ethyl acetate and hexane to give 
44.7mg(Yield 5 1 .3%) of the title compound as a solid. 
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m.p.: 190-192TJ 

"H NMR(300MHz, CDC1 3 ): 6 ppm 8.16 (s, 1H), 7.11-7.32 (m, 10H), 6.86 (br, 
1H), 3.93 (s, 3H), 3.55(t, 4H, J-5.67Hz), 2.46 (t, 4H, J=5.67Hz), 2.32 (s, 3H), 2.17 (s, 
3H) 

Example 13 

Synthesis of l-[N^diphenytaethyl)amfaoc^ 
piperidine 



10 N-(diphenylmethyl)phenylcarbamate(100mg, 0.33mmol) and 4-diphenylmethyl- 

ene-piperidine- HCl(94.2mg, 0.33mmol) were mixed in anhydrous THF(5m£), and then 
DBU(108#4, 0.72mmol) was added dropwise to this reaction solution. After stirring for 3 
hours at room temperature, the product was extracted with methylene chloride(50m£x3). 
The organic solution was washed with aqueous sodium chloride solution and water, dried 

15 over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was crystallized from ethyl acetate and diethylether to give 100.7mg(Yield 66.5%) of the 
title compound as a solid. 
m.p. : 206 "C 

*H NMR (300MHz, CDCy. 8 ppm 7.09-7.34(m, 20H), 6.16(d, 1H, J=6.78Hz), 
20 4.99(d, 1H, J=6.78Hz), 3.48(t, 4H, J=5.67Hz), 2.40(t, 4H, J=5.67Hz) 

*C NMR(75MHz, CDC1 3 ): 6 ppm 184.45, 151.07, 146.37, 142.65, 129.60, 
128.59, 128.09, 127.35, 127.22, 126.58, 58.37, 45.27, 31.29 

Example 14 

25 Synthesis of l-[N^2,2-diphenylethan-l-^ 

ene-piperidine 



N-(2,2-diphenylethan-l-yl)phenyl(^bamate(500ing, 1.57mmol) and 4-diphenyl 
methylene-piperidine- HCl(450mg, 1.57mmol) were mixed in anhydrous Tfn ? (5m4), and 
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then DBU(0.5m£, 3.31mmol) was added dropwise to this reaction solution. After stirring 
for 3 hours at room temperature, the product was extracted with methylene chloride(50ittC 
x3). The organic solution was washed with aqueous sodium chloride solution and water, 
dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The 
5 residue was crystallized from ethyl acetate and diethylether to give 519.4mg(Yield 70.0%) 
of the title compound as a solid. 
m.p. : 158-1601C 

X K NMR (300MHz, CDC1 3 ): 8 ppm 7.06-7.32(m, 20H), 4.42(t, 1H, J=5.69Hz), 
4.23(t, 1H, J=7.86Hz), 3.86(dd, 2H, J=5.69Hz, J=7.86Hz), 3.25(dd, 4H, J=5.70 Hz, 
10 J=5.85Hz), 2.27(dd, 4H, J=5.67, J=5.85Hz) 

13 C NMR(75MHz, CDC1 3 ): 8 ppm 157.22. 142.12, 141,93, 137.37, 133.69, 
129.54, 128.58, 128.07, 128.01, 126.63, 126.49, 50.85, 45.22, 44.91, 31.08 



Example 15 

15 Synthesis of l-[N^5,6^methyl«2-methoxypyridin-3-yl)aminocarbonyf]-4,4- 

diphenyl-piperidine 

N-(5,6-<limethyl-2-methoxypyridin-3-yl)phenylcaA 0.25mmol) and 

4,4-diphenylpiperidine(60ing, 0.25mmol) were mixed in anhydrous THF(lOmfc), and then 

20 DBU(48#£, 0.32mmol) was added dropwise to this reaction solution. After stirring for 2 
hours at room temperature, the product was extracted with ethyl acetate(50mfcx3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated undo- reduced pressure. The residue was 
separated by column chromatography(eluent: ethyl acetate:hexane=l:4, v/v) to give 56mg 

25 (Yield 54%) of the title compound as a syrup. 

'HNMRpOOMHz* CDC1 3 ): 8 ppm 8.11 (s, 1H), 7.17, 6.84 (2m, 10H), 6.40 (br, 
1H), 3.96 (s, 3H), 4.24, 3.57, 2.72, 2.48, 1.90, 1.74 (m, 8H), 2.33, 2.16 (s> 6H) 



Example 16 
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Synthesis of l-[N-(2-methoxyquraoxalin-3-yl^ 
piperidine 

N-(2-methoxyquinoxalin-3-yl)phenylc^Aamate(73.8iiig 3 0.25mmol) and 4,4- 
5 diphenylpiperidine(60iDg, 0.25mmol) were mixed in anhydrous THF(lOml), and then 
DBU(48#£, 0.32mmol) was added dropwise to this reaction solution. After stirring for 2 
hours at room temperature, the product was extracted with ethyl acetate(50m£x3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
10 crystallized from ethyl acetate and hexane to give 72mg(Yield 65.7%) of the title 
compound as a solid. 

m.p.: 202-204 *C 

'HNMRpOOMHz, CDCI3): 6 ppm 14.37 (br, 1H), 7.79-7.19 (m, 14H), 4.14 (s, 
3H), 4.21, 3.68, 2.57, 1.93, 1.62 (5m, 8H) 

15 

Example 17 

Synthesis of l-[N-(diphenylmethyI)aminocart)onyl]-4,4-diphenyl-piperidine 

N-(diphenylmethyl)phenylcarbamate(96iDg, 0.32mmol) and 4,4-diphenylpiperidine 
20 (76mg, 0.32mmol) wore mixed in anhydrous THF(10mfc), and then DBU(64/il, 0.43mmol) 
was added dropwise to this reaction solution. After stirring for 3 hours at room 
temperature, the product was extracted with ethyl acetate(50mCx3). The organic solution 
was washed with aqueous sodium chloride solution and water, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The residue was crystallized 
25 from ethyl acetate to give 94mg(Yield 65.8%) of the tide compound as a solid. 
m.p.: 232-234 TC 

'H NMR(300MHz, CDC1 3 ): 6 ppm 7.24 (m, 10H), 6.12 (d, 1H), 4.95 (d, 1H, 
J=€.42Hz), 3.47, 2.42 (2m, 8H) 
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Example 18 

Synthesis of l-[N^diphenytaethyi)ammo 
phenyl-piperidine 

N^diphenylmethyl)phenylcarbamate(100iDg, 0.33mmol) and 4-hydroxycarbonyl- 
4-phenyl-piperidine(124.5ing, 0.33mmol) were mixed in anhydrous THF(lOmfc), and then 
DBU(49#£, 0.33mmol) was added dropwise to this reaction solutioa After stirring for 3 
hours at room temperature, the product was extracted with methylene chloride(50iafc) and 
water of pH 4(50mfc). The aqueous layer was adjusted to pH 7 and crystallized to give 
81.5mg(Yield 59.6%) of the title compound as a solid 

m.p. : 208 1: 

'H NMR (300MHz, CDCIa): 8 ppm 7.22-7.42(m, 15H), 6.09(d, 1H, J=8.61Hz), 
3.98(d, 2H, J=13.56Hz), 2.98(dd, 2H, J=11.70, J=12.27Hz), 2.40(d, 2H, J=12.81 Hz), 
1.73(dd, 2H, J=10.44Hz, J=10.62Hz) 

B C NMR(75MHz, CDC1 3 ): 6 ppm 175.24, 156.95, 143.44, 142.91, 128.53, 
128.15, 127.52, 126.93, 126.64, 125.74, 57.48, 48.83, 41.85, 33.35 

Example 19 

Synthesis of l-p>K5^thyl^methyL2~meth^ 
hydroxycarbonyM-phenyl-piperidine 

N^5^yl^-methyl-2-methoxypyricfo^^ 0.21 mmol) 

and 4-hydroxycarbonyl-4-phenyl-pipoidine(79.1iag, 0.21mmol) were mixed in anhydrous 
TEIF(6m4), and then DBU(65.8#4, 0.44mmol) was added dropwise to this reaction solution. 
After stirring for 3 hours at room temperature, the product was extracted with methylene 
chloride(50mfc) and water of pH 4(50mi). The aqueous layer was adjusted to pH 7 and 
crystallized to give 79.3mg(Yield 95.2%) of the title compound as a solid. 

m.p. : 173-174 

'H NMR (300MHz, CDCI3): 6 ppm 7.71(s, 1H), 7.23-7.67(m, 5H), 3.83(s, 3H), 



WO 01/95856 



PCT/KR01/01017 



41 

3.74(d, 2H, J=13.53Hz), 3.04(dd, 2H, J=12.09Hz, J=12.27Hz), 2.48(q, 2H, J=7.5Hz), 
2.42(d, 2H, J=I3.02Hz), 2.3 1(s, 3H), 1.78(dd, 2H, J=10.44Hz, J= 10.62Hz), 1.08(t, 3H, 
J=7.50Hz) 

l3 C NMR(75MHz, CDCIs): 6 ppm 175.16, 155.09, 152.85, 145.89, 142.78, 
5 131.24, 128.93, 128.55, 126.97, 125.75, 120.97, 53.01, 48.76, 41.88, 33.25, 24.33, 20.80, 
14.49 

Example 20 

Synthesis of l-[N-<2^-diphenylethan-l-yl)aiiiinocarbonyl]-4-hydroxy 
10 carbonyl-4-phenyl-piperidine 



N<2,2^phejiylethaii-l-yl)phenylcarbainate(lg, 3.15mmol) and 4-hydroxy 
caibonyl-4-phenyl-piperidine(1.19g, 3.15mmol) were mixed in anhydrous THF(10mfc), and 
then DBU(lm£, 6.62mmol) was added dropwise to this reaction solution. After stirring 
15 for 3 hours at room temperature, the product was extracted with methylene chloride(100 
ml) and water of pH 4(100 m*). The aqueous layer was adjusted to pH 7 and crystallized 
to give 0.75g(Yield 55.8%) of the tide compound as a solid. 

m.p. : 173-174^ 

'H NMR (300MHz, CDC1 3 ): 8 ppm 7.01-7.31(m, 15H), 6.50(t, 1H, J=5.49Hz), 
20 4.22(t, 1H, J=7.71Hz), 3.65(d, 2H, JN13.74Hz), 3.58(dd, 2H, J=5.49Hz, J=7.71 Hz), 
2.72(dd, 2H, J=l 1.70Hz, J=11.91Hz), 2.14(d, 2H, J=13.2Hz), 1.39(dd, 2H, J=9.9Hz, 
J=11.16Hz) 

,3 C NMR(75MHz, CDO,): 6 ppm 175.21, 157.33, 143.11, 14293, 128.44, 
128.26, 128.00, 126.87, 126.12, 125.67, 50.45, 48.84, 44.69, 41.86, 32.91 

25 

Example 21 

Synthesis of l-[N^5^thyl-6-methyl-2-methoxypyridin-3-yl)aininocarbonyI] 
spiro[isobenzofuran-l(3H),4-piperidin]-3-one 

N<5-^yl-6-methyl-2-methoxvpyridin-3-yl)phenylcarbamate(40ing, 0.20 mmol) 
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and spko[isobenzoft^ 0.20mmol) were mixed in 

anhydrous THF(10m£X and then DBU(35/tf> 0.22mmol) was added dropwise to this 
reaction solution. After stirring for 6 hours at room temperature, the product was 
extracted with ethyl acetate(5(Mx3). The organic solution was washed with aqueous 
5 sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetaie:hexane=l:5, v/v) to give 64mg(Yield 88.2%) of the 
title compound as a solid. 

'H NMR (300MHz, CDC1 3 ): 6 ppm 8.20(s, 1H), 7.91(d, 1H), 7.71, 7.57(t, 2H), 
10 7.27(d, 1H), 4.19(m, 2H), 3.97(s, 3H), 3.45(m, 2H), 2.57(m, 2H), 2.25(s, 3H), 2.16(m, 2H), 
1.80(m, 2H), 1.19(t, 3H) 



Example 22 

Synthesis of l-[N^2-methoxyquinoxalin-3-yI)aminocarbonyl]spiro[isobenzo- 
15 furan-l(3H),4-piperidin]-3-one 

N-(2-methoxy quinoxalin-3 -yl)phenylcarbamate(26mg, 0.13mmol) and spiro 
[isobenzofuran-l(3H),4-piperidin]-3-one(37mg, 0.13mmol) were mixed in anhydrous 
THF(5mfc), and then DBU(24/*fc, 0.16mmol) was added dropwise to this reaction solution. 

20 After stirring for 5 hours at room temperature, the product was extracted with ethyl 
acetate(50mlx3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate:hexane=l :2, v/v) to give 43mg(Yield 89.2%) of the title compound as a solid. 

25 *H NMR (300MHz, CDCI3): 5 ppm 7.9-7.21(m, 8H), 5.04(m, 2H), 4.25(m, 2H), 

4.16(m, 2H), 4.12(s, 3H), 3.56(m, 2H), 2.42(m, 2H), 2.25(s, 3H), 2.16(m, 2H), 1.80(m, 
2H), 1.19(t,3H) 



Example 23 
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Synthesis of l-[(5,6HUmethyl-2-methoxypyridin-3-yI)aminocarbonyl]^ 
(diphenylraethyl)piperazine 

N-(5,6Kiimethyl-2-methoxypyridin-3-yl)phenylcaA 0,2mmol) 
5 and l-(diphenylmethyl)piperazine(52mg, 0.2mmol) were mixed in anhydrous THF(lOmfc), 
and then DBU(40/rf, 0.27mmol) was added dropwise to this reaction solution. After 
stirring for 2 hours at room temperature, the product was extracted with ethyl acetate(50mfc 
x3). The organic solution was washed with aqueous sodium chloride solution and water, 
dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The 
10 residue was crystallized from ethyl acetate and hexane to give 71mg(Yield 88.3%) of the 
title compound as a solid. 
m.p.: 132-134t: 

'H NMR(300MHz, CDC1 3 ): 6 ppm 8.14 (s, 1H), 7.43, 7.29, 7.19 (3m, 10H), 4.25 
(s, 1H), 3.91 (s, 3H), 3.49 (m, 4H), 2.44 (m, 4H), 2. 16 (s, 3H), 2.04 (s, 3H) 

15 

Example 24 

Synthesis of l-[(5,6^imethyl-2-metho3ypyridin-3-yI)amino--N-cyanocarbo- 
imidateJ-4-(3,5-dimethylpheny])pipenizinc 

20 1^3,5-Dimethylphenyl)pip«azine(400mg > 2.1mmoI) and diphenyl-N-cyano 

caiboimidate(550.9mg, 2.3mmol) were mixed in anhydrous DMF(10ml), and then 60% 
NaH(92.5mg > 2.3mmol) was added dropwise to this reaction solution After stirring for 30 
minutes at room temperature, the product was extracted with ethyl acetate(100roix3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 

25 anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
crystallized from ethyl acetate and diethylether to give 523mg(Yield 67.9%) of the 
intermediate compound l-(phenoxy-NK^anocaihoimi^ 

piperazine as a solid. The intermediate(l 17.8mg, 0.32mmol) thus obtained and 5,6- 
dimethyl-2-methoxy-3 -amino-pyridine(48 . 9mg, 0.32mmol) were mixed in anhydrous 
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THF(lOmfc), and then 60% NaH(34mg, 0.85mmol) was added dropwise to this reaction 
solution. After stirring for 24 hours at room temperature, the product was extracted with 
ethyl acetate(50rofcx3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column cbromatography(eluent: ethyl 
acetate:hexane=l :2, v/v) to give 62.8mg(Yield 50%) of the title compound as a solid. 
m.p.: 214-217TC 

l HNMR(300MHz, CDCI3): 6 ppm 7.19 (s, 1H), 6.73 (s, 1H), 6.57 (s, 1H), 6.52 (s, 
2H), 4.20 (s, 3H), 3.58 (t, 4H, J=5.13Hz), 3.14 (t, 4H, J=5.13Hz), 2.36 (s, 3H), 2.27 (s, 6H), 
2.18 (s, 3H) 

Example 25 

Synthesis of l-[(5>6KlmethyK2-methoxypy^ 
bis(propylamino)-l^^triazin-2-yllpiperazine 

N-(5,6-dimethyl-2-methoxypyri<^ 0.22mmol) and 

l-[4,64)is(propylamino>l > 3 > 54riazin-2-yl]pipa^zme(74.3mg, 0.27mmol) were mixed in 
anhydrous THF(10mfc), and then DBU(40.4/rf, 0.27mmol) was added dropwise to this 
reaction solution. After stirring for 30 minutes at room temperature, the product was 
extracted with ethyl acetate(50m£x3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=l:l, v/v) to give 102mg(Yield 98%) of the 
title compound as a solid. 

m.p.: 140-143 1: 

*H NMR(300MHz, CDCla): 6 ppm 8.13 (s, 1H), 6.84 (s, 1H), 4.25 (s, 2H), 3.97 (s, 
3H), 3.72 (s, 4H), 3.55(s, 4H), 3.37 (s, 2H), 2.33 (s, 3H), 2.18 (s, 3H), 1.63 (m, 2H), 1.46 
(m, 2H), 0.97 (t, 3H), 0.93 (t, 3H) 
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Example 26 

Synthesis of l-[(2-methoxy-S^anopheny0aminocarbo 
phenyl)piperazrae 

5 N^2-methoxy-5^yanophenyl)phenylcarbamate(500mg, L73mmol) and l-(3,5- 

dimethylphenyl)piperazine(330mg, 1.73mmol) were mixed in anhydrous THF(lOmft), and 
then pBU(0.26m£, 1.73mmol) was added dropwise to this reaction solution. After stirring 
for 24 hours at room temperature, the product was extracted with ethyl acetate(10(Mx3). 
The organic solution was washed with aqueous sodium chloride solution and water, dried 

10 over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was separated by column chromatography(eluent: ethyl acetate:hexane=l:l, v/v) to give 
483mg(YIeld 98%) of the title compound as a solid. 

l H NMR(300MHz, CDC1 3 ): 8 ppm 9.09 (s, 1H), 7.89 (d, 1H, J=8.97Hz), 7.17 (s, 
1H), 6.89 (d, 1H, J=8.97Hz), 6.57 (s, 3H), 4.00 (s, 3H), 3.67 (d, 4H, J=3.66Hz), 3.23 (d, 

15 4H, J=3.84Hz), 2.29 (s, 6H) 



Example 27 

Synthesis of l-[(l,4-benzodioxan-6-yI)amino-N-cyanocarboimidate]-4-(3^- 
dimethylphenyl)piperazine 

20 

(l,4-Benzodioxan-6-yl)amine(450mg, 3mmol) and diphenyl-N-cyano 
carboimidate(857mg, 3.2mmol) were mixed in anhydrous DMF(lOmfc), the resulting 
solution was cooled to 0*C, and then NaH(86.4ing, 3.2mmol) was added dropwise to this 
reaction solution. After stirring for 4 hours at room temperature, the product was 
25 extracted with ethyl acetate(100ia<lx3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. Without purification, the intermediate compound, N- 
(l,44>enzodioxan^yl)aminophenyl-^^ l.OOmmoI) and l-(3,5- 

dimethylphenyl)piperazine(209mg, 1.2mmol) were mixed in anhydrous DMF(3mt) and 
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then NaH(26mg, 0.85mmol) was added dropwise to this reaction solution. After stirring for 
4 hours at room temperature, the product was extracted with ethyl acetate(50m£x3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried 
over anhydrous magnesium sulfate, and concentrated under reduced pressure. The 
5 residue was crystallized from petrolium ether and methylene chloride to give 157mg(Yield 
40%) of the title compound as a solid. 
m.p.: 201-203 1: 

^NMRpOOMHz, CDC1 3 ): 6 ppm 10.66 (s, 1H), 6.62 (s, 2H), 6.54 (s, 1H), 6.50 
(s, 2H), 4.24 (s, 4H), 3.51 (t, 4H, J=5.03Hz), 3.09 (t, 4H, J=5.03Hz), 2.26 (s, 6H) 

10 

Example 28 

Synthesis of l-[(ben2^1A4-triazin-l-N^xide-3-yl)aminocarbonyI]-4-(3^- 
dimethylphenyl)piperazine 

3-Amino4>enzo-l,2;4-triazin-l-N-oxide(45mg > 0.3mmol), l-(3,5-dimethylphenyl) 
15 piperazine(57mg, 0.3mmol), and l,r-caibonyldiimidazole (81 mg, 0.5mmol) were mixed 
in anhydrous THF(20ro£), and then DBU(112#«, 0.7mmol) was added dropwise to this 
reaction solution. After stirring for 12 hours at room temperature, the product was 
extracted with ethyl acetate(50mfoc3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
20 concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetale:hexaneF=l:l, v/v) to give 75mg(YIeld 68.7%) of the 
title compound as a solid. 

*H NMR(300MHz, CDC1 3 ): 6 ppm 7.90, 7.23, 7.11, 6.56(4m, 7H, Ph), 3.75 (m, 
4H), 3.22 (m, 4H), 2.27 (s, 6H) 

25 

Example 29 

Synthesis of l-[(beiu^i;j,4-triari 
methyl)piperazme 
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3 - Amino-benzo- 1 ,2,4-triazin- 1 -N-oxide(3 Omg, 0.2mmol), l-(diphenylmethyl) 
piperazine(52mg, 0.2mmol), and l,r-caxbonyldiimidazole(49mg, 0.32mmoQ were mixed 
in anhydrous THF(lOmfc), and then DBU(48#fc, 0.32mmol) was added dropwise to this 
reaction solution. After stirring for 4 hours at room temperature, the product was 
5 extracted with ethyl acetate(50mfoc3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexanef=l:2, v/v) to give 43mg(Yield 50.4%) of the 
title compound as a syrup. 
10 'HIMRpOOMHz, CDCI3): 6 ppm 7.83-7.05 (m, 14H), 4.28 (s, 1H), 3.61, 2.46 

(2m, 8H) 



Example 30 

Synthesis of l-[(2-phenylvinyl)aminocarbonyl]-4-(3^-djmethylpbenyI) 
15 piperazine 

(2-Phenylvinyl)amine(59.5ing, O.Smmol), H3,5-<limethylphenyl)piperazine (105 
mg, O.Smmol), and l,l'-carbonyldiimidazole(81mg, O.Smmol) were mixed in anhydrous 
THF(20nA), and then DBU(288#£, 1.8mmol) was added dropwise to this reaction solution. 

20 After stirring for 6 hours at room temperature, the product was extracted with ethyl 
acetate(50m£x3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate:hexane=l:2, v/v) to give 1 10.8mg(Yield 66.5%) of the title compound as a syrup. 

25 *H m*R(300MHz, CDC1 3 ): 8 ppm 7.70(d, J=15.29Hz, 1H), 7.24-7.55(m, 5H), 

6.91(d, J=15.39Hz, 1H), 6.57(m, 3H), 3.81, 3.19(t, J=5.3 1Hz, 8H), 2.28(s, 6H) 



Example 31 

Synthesis of l-[(diphenyhnethyI)aminocarbonyI]-4-<diphenyImethyl) 
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piperazine 

N-(diphenylmethyl)phenylcarbamate(121.2ing, 0.4mmol) and 1- 
(diphenylmethyl) piperazine(104mg, 0.4mmol) were mixed in anhydrous THF(10m4), 
5 and then DBU(80/*<t, 0.53mmol) was added dropwise to this reaction sohitioa After 
stirring for 3 hours at room temperature, the product was extracted with ethyl acetate(50mfe 
x3). The organic solution was washed with aqueous sodium chloride solution and water, 
dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The 
residue was washed with methylene chloride to give 136mg(Yield 73.6%) of the title 
10 compound as a solid. 

m.p.: 216-218 1: 

'HlfldRpOOMHz, CDC1 3 ): 8 ppm 7.40, 7.23 (2m, 20H), 6.02 (d, 1H, J=8.4 Hz), 
4.30 (s, 1H), 3.37 (m, 4H), 2.24 (m, 4H) 

15 Example 32 

Synthesis of l-[(diphenylmethyl)aminocarbonyl]-4-(3^-dimethyIphenyI) 
piperazine 

N-(diphenylmethyl)phenylcarbamate(50mg, 0.16mmol) and l-(3,5-dimethyl 
phenyl)piperazine(31.4mg, 0.16mmol) were mixed in anhydrous THF(10m4) and then 
DBU(54/<£, 0.36mmol) was added dropwise to this reaction solution. After stirring for 3 
hours at room temperature, the product was extracted with ethyl acetaie(50m£x3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
crystallized from ethyl acetate to give 37.4mg(Yield 56.8%) of the title compound as a 
solid. 

m.p.: 173-174TJ 

'H NMRpOOMHz, CDCy: 6 ppm 7.23-7.35 (m, 10H), 6.54 (s, 3H), 6.16 (d, 
1H, J=6.78Hz), 5.05 (d, IB, J=6.78Hz), 3.55 (t, 4H, J=5.31Hz), 3.15 (t, 4H, J=5.31Hz), 
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2.27 (s,6H) 

Example 33 

Synthesis of l»[(diphenylmcthyl)ammothiocarbony]]-4-<diphenylmethyI) 
piperazine 

Aminodiphenylmethane(500mg, 2.7mmol), Hdiphenylmethyl)piperazine (486mg, 
2.7mmol), and l,l'-1hiocaibonyldiimidazole(486mg, 2.7mmol) were mixed in anhydrous 
THF(10mt), and then DBU(820#£, 5.5mmol) was added dropwise to this reaction solution. 
After stirring for 19 hours at room temperature, the product was extracted with ethyl 
acetate(50m£x3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate:hexane=l :20, v/v) to give 144mg(Yield 11.5%) of the title compound. 

m.p.: 1 18-120 V 

l HNMR(300MHz, CDC1 3 ): 6 ppm 7.15-7.41 (m, 20H), 6.94 (d, 1H, J=7.41Hz), 
5.90 (d, 1H, J=7.41Hz), 4.24 (s> 1H), 3.82 (t, 4H, J=5.1Hz), 2.45 (t, 4H, J=5.1Hz) 

Example 34 

Synthesis of l-[(diphenylmethyl)aminocarbonyI]-4-[4 9 6-bis(propylamino)- 
l^^-triazin-2-yl]piperazine 

N-(diphenylmethyl)phenylcarbamate(29.6mg, 0.098mmol) and l-[4,6-bis(propyl 
amino)-l,3,5-tria2in-2-yl]pipaB2ine(10.5mg ) 0.098mmol) were mixed in anhydrous 
lHF(li»£), and then DBU(14.6/tf, 0.098mmol) was added dropwise to this reaction 
solution. After stirring for 4 hours at room temperature, the product was extracted with 
ethyl acetate(50mfcx3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
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acetate:hexane=l :4, v/v) to give 9.6mg0T eld 52.3%) of the title compound as a syrup. 

J HNMR(300MHz, CDCI3): 6 ppm 7.19-7.35 (m, 10H), 6.16 (d, 1H, J=6.69Hz), 
5.01 (d, 1H, J=6.69Hz), 4.24 (s, 2H), 3.84 (s, 4H), 3.45 (s, 4H), 3.34 (s, 2H), 1.58 (m, 
2H), 1.44 (m, 2H), 0.94 (t, 3H, J=7.24Hz), 0.94 (t, 3H, J=7.23 Hz) 

5 

Example 35 

Synthesis of l-[(diphenylmethyl)amino-N-cyanocarboiinidate]-4-{3,5- 
dimethylphenyl)piperazine 

10 Aminodiphenylmethane(0.56mfc, 3.27mmol) and diphenyl-N-cyanocarboimidate 

(936mg, 3.93mmol) were mixed in anhydrous DMF(I2mfc), and then TEA(0.55m«, 
3.93mmol) was added dropwise to this reaction solution. After stirring for 4 hours at 
room temperature, the product was extracted with ethyl acetate(100m£x3). The organic 
solution was washed with aqueous sodium chloride solution and water, dried over 

15 anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
crystallized from ethyl acetate and diethylether to give 1.045g(Yield 97.6%) of the 
intermediate compound N^diphenylmethyl)amino-phenoxy-N-cyanocarboimidate as a 
solid. The intermediate(200mg, 0.61mmol) thus obtained and l-(3,5- 
dimethylphenyl)pipera2dne(116.2mg, 0.61mmol) were mixed in anhydrous DMF(3mf,) > and 

20 then 60% NaH(24.4mg, 0.61mmol) was added dropwise to this reaction solution. After 
stirring for 1 hour at 80 *C, the product was extracted with ethyl acetate(50mftx3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfite, and concentrated under reduced pressure. The residue was 
separated by column chromatography(eluent: ethyl acetate:hexaneF=l:l, v/v) to give 

25 152. lmg(Yield 58.6%) of the title compound. 
m.p. : 205-208TC 

*H NMR (300MHz, CDC1 3 ): 8 ppm 7.23-7.34(m, 10H), 6.56(s, 1H), 6.50(8, 2H), 
6.24(d, 1H, J=8.03Hz), 5.96(d, 1H, J=8.03Hz), 3.62(t, 4H), 3.14(t, 4H,), 2.26(s> 6H) 

13 C NMR(75MHz, CDCl^: 6 ppm 160.10, 150.65, 140.79, 138.84, 128.82, 
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127.85, 127.43, 122.56, 117.29, 114.49, 61.11, 49.21, 46.96, 21.61 
Example 36 

Synthesis of l-[(2,2-diphenylethan-l-yl)aminocarbonyl]--4«(3,S-dimethyl 
phenyl)piperazine 

N^2,2^iiphenylethaa-l-yl)phenylcarbainate(50mg, 0.16mmol) and l-(3,5- 
dimethylphenyl)piperazine(30.0mg, 0.16mmol) were mixed in anhydrous THF(5mfc) and 
then DBU(26#£, 0. 17mmoi) was added dropwise to this reaction solution. After stirring for 
3 hours at room temperature, the product was extracted with ethyl acetate(50mfoc3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
crystallized from hexane to give 43.2mg(Yield 66.2%) of the title compound as a solid. 

m.p.: 174-175 £ 

'H NMR(300MHz, CDC1 3 ): 6 ppm 7.19-7.33 (m, 10H), 6.51 (s, 3H), 4.41 (br, 
1H), 4.26 (t, 1H, t=7.7Hz), 3.88 (dd, 2H, J=5.7, 7.7Hz), 3.35 (t, 4H, J=4.77 Hz), 3.05 (t, 4H, 
J=4.77Hz),2.26(s,6H) 

,3 C NMR(75MHz, CDCI3): 8 ppm 157.38, 151.08, 142.10, 138.72, 128.66, 
128.12, 126.73, 122.21, 114.42, 50.86, 49.19, 45.22, 43.67, 21.57 

Example 37 

Synthesis of l-[(2^diphenylethan-l-yl)aminocarbonyl]-4^diphenylmethyl) 
piperazine 

N-{2,2-diphenylethan-l-yl)phenylcarbamate(50mg, 0.16mmol) and l-(diphenyl 
methyl)pipera2dne(39.8mg, 0.16mmol) were mixed in anhydrous THF(5mt), and then 
DBU(26/rf, 0.17mmol) was added dropwise to this reaction solution. After stirring for 2 
hours at room temperature, the product was extracted with ethyl acetate(50mlx3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
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anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
separated by column chromatography(eluent: ethyl acetate:hexane=3:7, v/v) to give 
63.1mg (Yield 89.2%) of the title compound as a solid, 
m-p.: 175-176TC 

5 J HNMR(300MHz, CDC1 3 ): 6 ppm 7.13-7.38 (m, 20H), 4.34 (br, 1H), 4.20 (t, 1H, 

1=*7.7Hz), 4.16 (s, 1H), 3.83 (dd, 2H, J=5.9, 7.7Hz), 3.18 (t, 4H, J=4.92Hz), 2.27 (t, 4H, 
J=4.92Hz) 

13 C NMR^SMHz, CDC1 3 ): 6 ppm 157.52, 142.33, 142.18, 128.67, 128.59, 
128.15, 127.85, 127.10, 126.72, 76.01, 51.46, 50.89, 45.18, 43.82 

10 

Example 38 

Synthesis of l-[(diphenylmethyl)aminocarbonyl]-4-(4,6-bis-aDylamino-[l^^J 
triazin-2~yl)piperazine 

15 N-(<hphenylmethyl)phenylcaibamate(70mg, 0.23mmol) and l-<4,6-bis-allylamino~ 

[l,3,5]triazin-2-yl)piperazine(63.5mg, 0.23mmol) were mixed in anhydrous THF(4m£), and 
then DBU(34.5/#, 0.23mmol) was added dropwise to this reaction solution. After stirring 
" for 2 hours at room temperature, the product was extracted with ethyl acetate(50mfcx3). 
The organic solution was washed with aqueous sodium chloride solution and water, dried 
20 over anhydrous magnesium sulfite, ami concentrated under reduced pressure. The residue 
was separated by column chromatography(eluent: ethyl acetate:hexane=l :4, v/v) to give 
77.4mg(Yield 69.4%) of the title compound as a solid, 
iap. : 182-184T! 

'H NMR (300MHz, CDC1 3 ): 6 ppm 7.25-7.32(m, 10H), 6.16(d, 1H, J=4.58Hz), 
25 5.89(m, 2H), 5.19(d, 2H), 5.09(d, 2H), 5.04(d, 1H, J=4.58Hz), 3.99(s, 4H), 3.78(s, 4H), 
3.43(s> 4H) 

13 C NMR(75MHz, CDC1 3 ): 8 ppm 165.06, 156.70, 142.40, 135.19, 128.59, 
127.34, 127.27,115.62, 58.36, 43.62, 43.15, 42.62, 29.65 
EIMS,m/e = 484 
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Example 39 

Synthesis of l-[(diphenylinethyl)aminocarbonyI]-^I4,6»bis-(aIlyl- 
cyclohexyl-amino)-[l^,5]triazin-2«yI]piperazine 

5 

N-(diphenylmethyl)phenylcarbamate(35.1mg, 0.12mmol) and l-[4,6-bis-(allyl- 
(yclohexyl-anunoHl,3,5]tri^^ 0.12mmol) were mixed in 

anhydrous THF(4m£), and then DBU(17.3/*fc s 0.12mmol) was added dropwise to this 
reaction solution. After stirring for 15 hours at room temperature, the product was 

10 extracted with ethyl acetate(50mfex3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexaneF=l:4, v/v) to give 61.0mg(Yield 81.3%) of the 
title compound as a solid. 

15 m.p. : 200-202 tl 

'H NMR (300MHz, CDC1 3 ): 8 ppm 7.25-7.35(m, 10H), 6.17(d, 1H, J=6.6Hz), 
5.83-5.92(m, 2H), 5.11(d, 2H), 5.00(d, 2H), 4.96(d, 1H, J=6.6HzX 4.43(br, 2H), 4.21(d, 
4H), 3.77(s, 4H), 3.44(s, 4H), 1.12-1.77(m, 20H) 

20 Example 40 

Synthesis of l-[(diphenylmethyi)aminocarbonyl]-4^4,6-bis-[ethyl-(2rmethyl 
allyl)aminol-[l^^triazin-2-yI}piperazine 

N-(diphenylmethyl)phenylcarbamate(50.9mg, 0.17mmol) and l-{4,6-bis-[ethyl- 
25 (2-methylaUyl)amino]-[l,3,5]tria2dn-2-yl}pipOTzine(60.3mg, 0.17mmol) were mixed in 
anhydrous THF(4mfc), and then DBU(25.1^, 0.17mmol) was added dropwise to this 
reaction solution. After stirring for 15.5 hours at room temperature, the product was 
extracted with ethyl acetate(50mfcx3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
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concentrated under reduced pressure. The residue was separated by column 
chromatogr^phy(eluent: ethyl acetate:hexane=l:4, v/v) to give 86.5mg(Yield 90.7%) of the 
title compound as a solid, 
mp. : 178-180 T: 

5 'H NMR (300MHz, CDCl^: 8 ppm 7.19-7.35(m, 10H), 6.16(d, 1H, J=6.48Hz), 

5.00(d, 1H, J=6.48Hz), 4.79(d, 4H), 4.12(s, 4H), 3.79(s, 4H), 3.45(s, 8H), 1.67(s, 6H), 
Ul(s,6H) 



Example 41 

10 Synthesis of l-[(diphenylmethyl)aminocarbonyl]-4-(4,6-bis-diallyIamino- 

[l^,5]triazin-2-yI)piperazine 



N-(diphenylmethyl)phenylcarbamate(75.7mg, 0.25mmol) and l-^e-bifr-diallyl 
amino-[l,3 > 5]triaziii-2-yl)piperazine(88.7mg, 0.25mmol) were mixed in anhydrous THF(4 
15 mfc), and then DBU(37.3#l, 0.25mmol) was added dropwise to this reaction solution. After 
stirring for 19 hours at room temperature, the product was extracted with ethyl acetate(50 
mfcx3). The organic solution was washed with aqueous sodium chloride solution and 
water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The residue was separated by column chromatography(eluent: ethyl acetate:hexane=l:4, 
20 v/v) to give 1 16.4mg(Yield 82.5%) of the title compound as a solid. 
m.p. : 158-159TC 

'H NMR (300MHz, CDCl^: 8 ppm 7.16-7.35(m, 10H), 6.16Cd, 1H, J=6.78Hz), 
5.75-5.88(m, 4H), 5.12(dd, 4H), 5.07(dd, 4H), 4.98(d, 1H), 4.12(d, 8H), 3.78(t, 4H), 3.42(t, 
4H) 

25 

Example 42 

Synthesis of l-[(diphenytaethyl)aminocarbon^ 
amin o- [1 ,3,5] triazin-2-yl)piperazine 
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N-(diphenylmethyl)phenylcarbamate(5L6mg, 0.17mmol) and l-(4,6-bis^cyclo 
propylmethylamino-[l,3,5]tria2in^ 0.17mmol) were mixed in 

anhydrous lHF(4m£), and then DBU(25.4/*fc, 0.17mmol) was added dropwise to this 
reaction solution. After stirring for 12 hours at room temperature, the product was 
5 extracted with ethyl acetate(50m4x3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=l : 1, v/v) to give 82.7mg(Y* eld 94.9%) of the 
title compound as a solid. 
10 m.p. : 186-188T: 

'HNMRpOOMHz, CDCI 3 ): 6 ppm 7.25-7.35(m, 10H), 6.17(d, 1H), 4.99(d, 1H), 
4.92(s, 2H), 3.79(s, 4H), 3.44(dd, 4H), 3.21(t, 4H), 0.99-1.05(m, 2H), 0.30(dt, 4H), 0.21(dt, 
4H) 

15 Example 43 

Synthesis of l-[(2 > 2Kliphenylethan-l-y0amino-N^anocarboimidate]«-4-(4,6- 
bis-allylamino-[l^^tria2in-2-yl)piperazine 

N-(2,2-diphenylethan-l-yl)amino-phenoxy^ 55mg, 0.45 

20 mmol) and 1^4,6-bis-aUylammo-[l,3,5Jtriazinr2-yl)piperazine(l^ 0.45mmol) were 
mixed in DMF(5mt), and then 60% NaH(18.2mg, 0.45mmol) was added dropwise to this 
reaction solution. After stirring for 3 hours at room temperature, the product was extracted 
with ethyl acetate(50m£x3). The organic solution was washed with aqueous sodium 
chloride solution and water, dried over anhydrous magnesium sulfate, and concentrated 
25 under reduced pressure. The residue was separated by column chromatography(eluent: 
ethyl acetate:hexane=9:l, v/v) to give 65.9mg(Yield 27.8%) of the title compound as a 
solid. 

nip. : 117-120TC 

'H NMR (300MHz, CDCI3): 6 ppm 7.26-7.37(m, 10H), 5.85-5.94(m, 2H), 



WO 01/95856 



PCT/KR01/01017 



56 

5.20(dd, 2H, J=17.22Hz, J=1.47Hz), 5.11(dd, 2H, J=10.26Hz, J=1.47Hz), 4.90(br, 2H, 
NH), 4.64(t, 1H, J=5.28Hz), 4.30(t, 1H, J=8.04Hz), 4.09(dd, 2H, J=8.04Hz, J=5.28Hz), 
3.98(t, 4H), 3.69(s, 4H), 3.26(t, 4H) 

5 Example 44 

Synthesis of l-[(dipfaenylmethyI)amino-N-cyanocarboimidate]-4-(4,6-bis-- 
aUylamino-[l,3^triazia-2-yl)piperazine 

N<diphenylmethyl)amino-phenoxy-^^ 0.44mmol) 
10 and l-(4,6-bis-allylamko-[l,3,5]triazto^ 0.44mmol) were mixed 

in anhydrous DMF(5mt), and then 60% NaH(I7.4mg, 0.44mmol) was added dropwise to 
this reaction solution. After stirring for 6 hours at 80*0, the product was extracted with 
ethyl acetate(50rofcx3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
15 reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate:hexaneF=2:l, v/v) to give 135.7mg(Yield 61.2%) of the title compound as a solid. 
m.p. : 116-1181: 

*H NMR (300MHz, CDC1 3 ): 6 ppm 7.24-7.34(m, 10H), 6.22(d, 1H, J=7.59Hz), 
5.83-5.93(m, 2H), 5.77(d, 1H, J=7.59Hz), 5.18(dd, 2H, J-17.04Hz, J=1.47Hz), 5.09(dd, 
20 2H, J=10.05Hz, J=1.47Hz), 5.07(s> 2H), 3.97(s, 4H), 3.78(s> 4H), 3.50(s, 4H) 

Example 45 

Synthesis of l-[(2^-diphenylethan-l-yl)aminoi^bonyI]-4--(4,6-bis-allylamino- 
[l^,51triazin-2-yl)piperazine 

25 

N-(2,2-diphenyletlm-l-yl)pheny 0.22mmol) and i-(4,6-bis- 

allylamino-[ 1,3,5 }triazin-2-y l)piperazine(60mg, 0.22mmol) were mixed in anhydrous 
THF(4mfc), and then DBU(32.6/*fc, 0.22mmol) was added dropwise to this reaction solution. 
After stirring for 19 hours at room temperature, the product was extracted with ethyl 
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acetate(50mfcx3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate:hexane=l:l, v/v) to give 81.8mg(Yield 77.5%) of the title compound as a solid. 
5 m.p. : 90-92 1C 

'H NMR (300MHz, CDC1 3 ): 6 ppm 7.20-7.34(m, 10H), 5.82-5.95(m, 2H), 
5.19(dd, 2H), 5.09(dd, 2H), 5.07(br, 2H, NH), 4.41(t, 1H, J=5.51Hz), 4.23(t, 1H, 
J=7.86Hz), 3.98(t, 4H, J=5.31Hz), 3.88(dd, 1H, J=7.86Hz, J=5.51Hz), 3.68(s, 4H), 3.23(t, 
4H,J=5.31Hz) 

.0 

Example 46 

Synthesis of l-[5-ethyW6-methyl-2-methoxypyridin-3-yl)aminocarbonyIl-4- 
(4,6-bis-allylamino»[13^triazin-2-yl)piperazine 



15 N-(5-ethyl^methyl~2-methoxypyridin-3-yl)phenylcarbamate(50mg, 0. 17mmol) 

and l^4,6-bis-dlylamino-[l,3,5]triaz^ 0.17mmol) were mixed in 

anhydrous THF(4mt), and thai DBU(26.1#fc, 0.17mmol) was added dropwise to this 
reaction solution. After stirring for 4 hours at room temperature, the product was extracted 
with ethyl acetate(50m£x3). The organic solution was washed with aqueous sodium 

20 chloride solution and water, dried over anhydrous magnesium sulfate, and concentrated 
under reduced pressure. The residue was separated by column chromatography(eluent: 
ethyl acetate:hexaneF=l :2, v/v) to give 27mg(Yield 34%) of the title compound as a solid, 
mp. : 136-1371C 

J H NMR (300MHz, CDCIJ: 8 ppm 8.19(s, 1H), 6.88(s, 1H), 5.90(m, 2H), 
25 5.22(dd, 2H), 5.12(dd, 2H), 4.02(t, 4H), 3.97(s, 3H), 3.86(s, 4H), 3.54{t, 4H), 2.52(q, 2H, 
J=0.5Hz), 2.37(s, 3H), 1.17ft 3H, J=0.5Hz) 

13 C NMR(75MHz, CDC1 3 ): 8 ppm 164.99, 154.68, 150.13, 144.81, 135.10, . 
130.05, 126.50, 121.07, 115.74, 53.41, 45.62, 43.19, 42.68, 29.67, 25.26, 20.85, 14.57 
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Example 47 

Synthesis of l-[(5-ethyi^methyl-2-methox^ 
[(2,6nlipyiToUdin-l-yl)pyrimidin-4-yl]piperazine 

5 N^5-ethyl-6-methyl-2-methoxypyridin-3-yl)phenyb O.lSmmol) 

and l-[(2,6^pyn:oUdin-l-yl)pyrimidin^ O.lSmmol) were mixed in 

anhydrous THF(4mfc), and then DBU(23/dt, 0.15mmol) was added dropwise to this reaction 
solution. After stirring for 2 hours at room temperature, the product was extracted with 
ethyl acetate(30mfcx3). The organic solution was washed with aqueous sodium chloride 
10 solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate:hexane=l :2, v/v) to give 10.2mg(Yield 13.7%) of the title compound as a solid. 
m.p. : 162-166T: 

! H NMR (300MHz, CDC1 3 ): 6 ppm 8.20(s, 1H), 6.89(&, 1H), 4.86fe 1H), 3.97(s, 
15 3H), 3.43-3.66(m, 16H), 2.55(q, 2H, J=7.5Hz), 2.33(s, 3H), 1.91(dd, 8H, J=6.42Hz, 
J=2.37Hz), 1.17(t, 3H, J=7.5Hz) 

Example 48 

Synthesis of l-[N-<2-methoxyquinoxalin-3-yl)aminocarbonyl]-4~{diphenyi 
20 methyQpiperazine 

N-(2-methoxyquinoxalin-3-yl)phenylcarbamate(50mg, 0.17mmol) and 1- 
(diphenylmethyl)piperazine(42.7mg, 0.17mmol) were mixed in anhydrous THF(5nA), and 
then DBU(28#t, 0.19mmol) was added dropwise to this reaction solution. After stirring 
25 for 1 hour at room temperature, the product was extracted with methylene chloride(50mfc 
x3). The organic solution was washed with aqueous sodium chloride solution and water, 
dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The 
residue was crystallized from ethyl acetate and diethylether to give 43.1 mg(Yield 56.2%) 
of the title compound as a solid. 



WO 01/95856 



PCT/KR01/01017 



59 

'H NMR(300MHz, CDCL^) : 8 ppm 14.33(s, 1H), 7.19-7.84(m, 4H), 4.10(s, 
3H), 4.07(s, 1H), 3.64(d> 4H, J=I8.84Hz), 2.46(d, 4H, J=18.84Hz) 

Example 49 

Synthesis of l-[N^2^thoxyquinoxaliii-3-3l)aminocarbonyl]-4-(dipheny] 
methyl)piperazine 

N^2-ethoxyquinoxalin-3-yl)phenylcarbamate(100mg, 0.32mmol) and l-(diphenyl 
methyl)piperazine(80.7mg, 0.32mmol) were mixed in anhydrous THF(2mfc), and then 
DBU(70fd y OASmmol) was added dropwise to this reaction solution. After stirring for 3.5 
hours at room temperature, the product was extracted with methylene chloride(3(Mx3). 
The organic solution was washed with aqueous sodium chloride solution and water, dried 
over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was separated by column chromatography(eluent: ethyl acetate:hexane:methylene 
chloride:methanol=100:150:100:2.5, v/v) to give 73.6mg(Yield 49.3%) of the title 
compound as a solid. 

m.p. : 156-158TC 

>H NMR(500MHz, CDCL3) : 6 ppm 7.19-7.79(m, 15H), 4.58(q, 2H), 4.31(s, 
1H), 3.61(m, 4H), 2.50(m, 4H), 1.46(t, 3H) 

Example 50 

Synthesis of l-[N^2-phenoxyquinoxalin-3-yI)aminocarbonyI]-4^diphenyl 
methyl)piperazine 

N-(2-phenoxyquinoxalin-3-yl)phenylcarbamate(50mg, 0.14mmol) and l-(diphenyl 
methyl)piparazine(35.3mg, 0.14mmol) were mixed in anhydrous THF(0.7mfc), and then 
DBU(30/*4, 0.19mmol) was added dropwise to this reaction solution. After stirring for 2 
hours at room temperature, the product was extracted with methylene chloride(30mfoc3). 
The organic solution was washed with aqueous sodium chloride solution and water, dried 
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over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was separated by column chromatography(eluent: ethyl acetate:hexane:methylene 

chloride:methanol==20:30:20:0.5, v/v) to give 52.1mg(Yield 72.4%) of the title 

compound as a solid, 
mp. : 208-210t: 

'H NMR(500MHz, CDCL3) : 6 ppm 7.19-7.84(m, 20H), 4.32(s, 1H), 4.00(s, 
1H), 3.66(m, 4H), 2.52(m, 4H) 

Example 51 

Synthesis of l-[N^2-methoxyquino3^in-3-yl)aminocarbonyI]-4-(4,6-bis«aUyI 
amino-[l^^Jtriazin-2-yl)piperazine 

N^2-methoxyqiunoxalin-3-yl)phenylcarbamate(80mg, 0.27mmol) and l-(4,6-bis- 
aDylamino-[l,3,5]tria2an-2-yl)piperazb 0.27mmol) were mixed in anhydrous 

THF(3mfc), and then DBU(40.5#fc, 0.27mmol) was added dropwise to this reaction solution. 
After stirring for 3.5 hours at room temperature, the product was extracted with ethyl 
acetate(30mfcx3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate:hexaneF=4:l, v/v) to give 91.4mg(Yield 71.7%) of the title compound as a solid. 

m.p. : 158-159T: 

! H NMR(500MHz> CDCI^) : 8 ppm 7.21-7.82(111, 4H), 5.91(m, 2H), 5.21(d, 
2H), 5.11(d, 2H), 4.93(s, 2H, NH), 4.15(d, 3H), 3.83-4.01(m, 8H), 3.65(t, 4H) 

Example 52 

Synthesis of l-fN^2-methoxyquinoxalin-3-yl)aminocarbonyl]-4-{4,6-bis-lethyl 
^2-methylally0amino]-[l^^triazin--2-yI}piperazine 



N<2-methoxyquinoxalin--3-yl)phenylcarbamate(79.2mg, 0.27mmol) and l-{4,6- 
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biHethyl-(2-methylaUyO 0.27mmol) were 

mixed in anhydrous THF(3mfc), and then DBU(40. 1 fit, 0.27mmol) was added dropwise to 
this reaction solution. After stirring for 3 hours at room temperature, the product was 
extracted with ethyl acetate(3(Mx3). The organic solution was washed with aqueous 
5 sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=l:4, v/v) to give 63.8mg(Yield 42.2%) of the 
title compound as a solid. 
m.p. : 150-152^ 

10 *H NMR(500MHz, CDCL3) : 8 ppm 7.49-7.84(m, 4H), 4.80(s, 4H), 4. 15(s, 3H), 

4.15(s, 4H), 3.91(m, 4H), 3.63(s, 4H), 3.50(s> 4H), 1.69(s, 6H), 1.12ft 6H) 

Example 53 

Synthesis of l-[N-(2-methoxyquinoxalin-3-yl)aminocarbonyl]-4-(4,6-bis- 
15 dialIylamina-[13,5]triazia-2-yl)piperazine 

N-{2-methoxyquinoxalin-3-yl)phenylcarbamate(84.5mg, 0.29mmol) and l-(4,6- 
bis^allylamino-[l,3,5]triazin-2-yl)piperazine(101.7in^ 0.29mmol) were mixed in 
anhydrous THF(4mfc), and then DBU(42.8/*t, 0.29mmol) was added dropwise to this 

20 reaction solution. After stirring for 3.5 hours at room temperature, the product was 
extracted with ethyl acetate(50mtx3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=l:4, v/v) to give 111.7mg(Yield 69.2%) of 

25 the title compound as a solid. 

m.p. : 143-145 V 

l H NMR(500MHz, CDCLJ : 8 ppm 7.69(br, 2H), 7.42(br, 2H), 5.80-5.83(m, 
4H), 5.12(d, 4H), 5.10(d, 4H), 4.14(m, 11H), 3.87(s, 4H), 3.66(s, 4H) 
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Example 54 

Synthesis of l-[(5-fluonHm-pyrimidin-2,4-dioxo-l-yl)carbonyI]-4-(3,5- 
dimethylphenyl)piperazine 

5 N^5-fluoro-lH-pyrii^ 1.13 mmol) 

and l-(3,5-dimethylphenyl)piperazine(215mg, 1.13mmol) were mixed in anhydrous 
THF(20rofe), and then DBU(0.22mC, 1.35mmol) was added dropwise to this reaction 
solution. After stirring for 2 hours at room temperature, the product was extracted with 
ethyl acetate(50mfcx3). The organic solution was washed with aqueous sodium chloride 
10 solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: ethyl 
acetate:hexane=l: 10, v/v) to give 261.4mg(Yield 68.0%) of the title compound as a solid. 
m.p. : 68-72 V 

'H NMR (300MHz, CDCl^: 6 ppm 6.74(d, 1H, J=7.5Hz), 6.59(s, 3H), 3.76(d, 
15 4H), 3.20(1, 4H, J=4.95Hz, J=5. 13Hz), 2.29(s, 6H) 

Example 55 

Synthesis of l-[(m-imidazo!-l-yI)carbonyl]-4-(3,5-dimethylphenyl)piperazine 

20 l,r-Carbonyldiimidazole(81mg, 0.53mmol) and l-(3,5"dimethylphenyl) 

piperazine(105mg, 0.53mmol) were mixed in anhydrous THF(lOmfc), and then DBU(80/rt, 
0.53mmol) was added dropwise to this reaction sohitioa After stirring for 6 hours at room 
temperature, the product was extracted with ethyl acetate(50mfcx3). The organic solution 
was washed with aqueous sodium chloride solution and water, dried over anhydrous 

25 magnesium sulfate, and concentrated under reduced pressure. The residue was separated 
by column chromatography(eluent: ethyl acetate:hexane=2:l, v/v) to give 69mg(Yield 
48.3%) of the title compound. 

l HNMR(300MHz, CDCla): 6 pptn 7.90(s, 1H), 7.23(s, 1H), 7.11(s, 1H), 6.52(m, 
3H), 3.75, 3.22(2m, 8H), 2.26(s, 6H) 
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Example 56 
Synthesis of l-[(lH-imidazoM-yl)thi^ 
piperazine 

5 

l^'-TWocaibonyldiimidazoleCSl^mg, 0.29mmol) and l-(3,5-dimethylphenyl) 
piperazine(54.9mg, 0.29mmol) were mixed in anhydrous THF(10mt), and then DBU(43/rf, 
0.29mmol) was added dropwise to this reaction solution. After stirring for 6 hours at room 
temperature, the product was extracted with ethyl acetate(50ift£x3). The organic solution 
10 was washed with aqueous sodium chloride solution and water, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The residue was separated 
hy column chromatography(eluent: ethyl acetate:hexaneK£;l, v/v) to give 59.5n^g(Yield 
68.6%) of the title compound. 
m.p. : 103-105t: 

15 lINMR(300MHz, CDC1 3 ). 6 ppm 7.90(s, 1H), 7.24(s, 1H), 7.11(s, 1H), 6.56(111, 

3H), 4.07, 3.29(2m, 8H), 2.29(s, 6H) 

Example 57 

Synthesis of l-[(lH-imidazol-l-yl)cari)onyl]^3^dimethylphenyl)piperazine 
20 hydrochloride 

l-[(lH-imidazol-l-yl)carbonyl]^3,5-^ 0. 13 

mmol) prepared in Example 55 was dissolved in anhydrous methylene chloride(10m£) and 
the resulting solution was saturated with HC1 gas for 2 hours at Ot. The saturated 
25 solution was allowed to stand for 2 days at 4 V and the resulting yellow solid was filtered 
to give 35mg(Yield 78.7%) of the title compound. 
m.p. : 170-172 V 

^NMRCSOOMHz, DMSO): 8 ppm 9.70(s, 1H), 8.14(s, 1H), 7.88(s, 1H), 7.12(s, 
2H), 6.86(s, 1H), 3.90(s, 4H), 3.55(s, 4H), 2.31(6H, Me) 
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,3 C NMR(125.8MHz, CDCI 3 +DMSO): 6 ppm 147.14, 138.76, 138.68, 136.51, 
120.85, 120.22, 116.37, 50.47, 44.51, 21.10, 21.03 
EIMS,m/e = 320 

5 Example 58 

Synthesis of l-[(lH-imidazol-l-yl)carbonyI]-4-(3,5-dimethoxyphenyl) 
piperazine 

l,l'-C^onyldiiniidazole(41mg, 0.25mmol) and l-(3,5-dimethoxyphenyl) 
10 piperazine(55.5mg, 0.25mmol) were mixed in anhydrous THF(10roQ, and then DBU(48/*fc, 
0.32mmol) was added dropwise to this reaction solution. After stirring for 3 hours at room 
temperature, the product was extracted with ethyl acetate(50mfex3). The organic solution 
was washed with aqueous sodium chloride solution and water, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The residue was separated 
15 by column chromatography(eluent: methylene chloride:methanol=20:l, v/v) to give 
46mg(Yield 58.2%) of the title compound. 

l HNMR(300MHz, CDCI3): 8 ppm 7.96(s, 1H), 7.23(s, 1H), 7.11(s, 1H), 6.08(m, 
3H), 3.75(s, 6H), 3.73, 3.23(2m, 8H) 

20 Example 59 

Synthesis of l-[(ffl-imidazoM-yl)carbony]J 
triazin-2-yl)piperazine 

l,r-Carbonyldiimidazole(25.5mg, 0.16mmol) and M 4 , 6 -bi^allylamino-[l,3,5] 
25 triazm»2-yl)piperazine(43.3mg, 0.16mmol) were mixed in anhydrous THP(4m£), and then 
DBU(23.9M, 0.16mmol) was added dropwise to this reaction solution. After stirring for 12 
hours at room temperature, the product was extracted with ethyl acetate(30in£x3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
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separated by column chromatography(eluent: ethyl acetate:hexane==4:l, v/v) to give 
37. lmg(YieId 63.9%) of the title compound. 
m.p. : 78-82*0 

] HNMR(300MHz, CDC1 3 ): 8 ppm 7.91(s, 1H), 7.23(s, 1H), 7.12(s, 1H), 5.84- 
5 5.97(m, 2H), 5.21(dd, 2H, J=17.1Hz, J=1.47Hz), 5.10-5.13(s, 2H), 5.11 (dd, 2H, 
J=10.26ttz, J=1.47Hz), 4.00(s, 4H), 3.87(s, 4H), 3.63(t, 4H) 

Example 60 

Synthesis of l-[(m-imidazoM-yl)thiocarbonyQ 
10 triazin-2-yI)piperazine 

l,r-Thiorarbonyldiimidazole(36.2m& 0.2mmol) and l-(4,6-bis-allylamino-[ 1,3,5] 
triazm-2-yl)piperazine(55.9mg, 0.2mmol) were mixed in anhydrous THF(4mfc), and then 
DBU(30.3#ft, 0.2mmol) was added dropwise to this reaction solution. After stirring for 12 

15 hours at room temperature, the product was extracted with ethyl acetate(30m£x3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
separated by column chromatography(eluent: ethyl acetate:hexane=4: 1, v/v) to give 
35.6mg(Yield 45.5%) of the title compound. 

20 m.p. : 124-127T; 

. 'H NMR(300MHz, CDG1 3 ): 8 ppm 7.90(s, 1H), 7.22(s, 1H), 7.11(s, 1H), 5.84- 
5.96(m, 2H), 5.09-5.24(m, 2H), 5.20(dd, 2H, J=17.13Hz, J=1.29Hz), 5.11 (dd, 2H, 
J=10.17Hz, J=1.29Hz), 3.92-4.00(m, 12H) 

25 Example 61 

Synthesis of l-[(m-imidazoM-yI)cai*onyq 
triazin-2-yQpiperazhie 



l,r-<3arbonyldiimidazole(34.0mg, 0.23mmol) and l-<4,6-bis-diaUylammo-[l,3,5] 
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DBU(34.5#£, 0.23mmol) was added dropwise to this reaction solution. After stirring for 29 
hours at room temperature, the product was extracted with ethyl acetate(30mfoc3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried 
5 over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was separated by column chromatography(eluent: ethyl acetate:hexane=l:l, v/v) to give 
74.5mg(Yjeld 79%) of the title compound. 
m.p. : 94-95 1; 

l H NMR(300MHz, CDC1 3 ): 6 ppm 7.89(s, 1H), 7.21(s, 1H), 7.11(s, 1H), 5.75- 
10 5.88(m, 4H), 5.13(dd, 4H, J=8.43Hz> J=1.47Hz), 5.09(s, 4H), 4.13(d, 8H, J=5.67Hz), 
3.86(t,4H),3.61(t,4H) 

13 C miR(125.8MHz, CDCl^: 6 ppm 165.49, 165.26, 151.07, 136.93, 134.42, 
129.88, 1 17.90, 1 16.29, 48.38, 46.43, 42.93 

EI MS, m/e = 449 

15 

Example 62 

Synthesis of l-[(lH-imida2ol-l--yl)carbonyl]-4-(4,6«bis-cydopropylmethyl 
amino-[l^^triazin-2-yl)piperazine 

20 l,r-Carbonyldiimidazole(35.3mg, 0.22mmol) and l-(4,6-bis- 

cyclopropylmethylamino -[l,3,5]triazin-2-yl)piperazine(60mg, 0.2mmol) were mixed in 
anhydrous THF(4m£), and then DBU(29.6#£, 0.2mmol) was added dropwise to this 
reaction solution. After stirring for 16 hours at room temperature, the product was 
extracted with ethyl acetate(30mftx3). The organic solution was washed with aqueous 

25 sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane=9:l, v/v) to give 59.6mg(Yield 75.0%) of the 
title compound. 

m.p. : 132-133 1; 
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'HNMR(500MHz, CDC1 3 ): 6 ppm 7.90(s, 1H), 7.23(s, 1H), 7.12(s, 1H), 4.95(s, 
2H), 3.87(s, 4H), 3.21(dd, 4H), 0.93-1.06(m, 2H), 0.50(dt, 4H), 0.23(dt, 4H) 

13 C NMR(125.8MHz, CDC1 3 ): 8 ppm 166.10, 165.22, 151.03, 136.94, 129.90, 
117.92, 46.44, 45.69, 42.77, 10.99, 3.36 
EIMS,m/e = 397 

Example 63 

Synthesis of l-[(lH4midazol-l-yl)carbon^ 
aminol-[l^,5|tiiazin-2-y0pipeimine 

l,l'-C^it>onyldiimidazole(35.9ing, 0.24mmol) and l-{4,6-bis-[ethyl-(2- 
methylallyl) amino]-[l,3 > 5]triazin-2-yl}pipera2ine(79.5mg, 0.22nimol) were mixed in 
anhydrous THF(4mft), and then DBU(33.1fd> 0.22mmol) was added dropwise to this 
reaction solution. After stirring for 15.5 hours at room temperature, the product was 
extracted with ethyl acetate(50mtx3). The organic solution was washed with aqueous 
sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexane^l:l, v/v) to give 84.9mg(Yield 84.7%) of the 
title compound. 

'HNMR(300MHz, CDC1 3 ): 6 ppm 7.90(s, 1H), 7.23(s, 1H), 7.11(s, 1H), 4.79(d, 
4H), 4.11(s, 4H), 3.86(s, 4H), 3.63(s, 4H), 3.49(s, 4H), 1.68(s, 6H), 0.90(t, 6H) 

Example 64 

Synthesis of l-[(lH-imidazoM-yI)carbon^ 
amino)-[l^,5]Mazin-2-yripipera2ine 

l,r-Oirt>onyldiimidazole(20.9mg, 0.13mmol) and l-[4,6-bis-(allyl-cyclohexyl- 
aniino)-[l,3,5]triazin-2-yl]piperazine(51.5mg 7 0.12mmol) were mixed in anhydrous THF(4 
ml), and then DBU(17.5#£, 0. 12mmol) was added dropwise to this reaction solution. After 
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stirring for 15 hours at room temperature, the product was extracted with ethyl acetate(30 
m&x3). The organic solution was washed with aqueous sodium chloride solution and 
water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The residue was separated by column chromatography(eluent: ethyl acetate:hexane=2:l, 
5 v/v) to give 50.5mg(Yield 80.8%) of the title compound. 
m.p. : 132-1351: 

^NMR^OOMH^ CDCy: 8 ppm 7.90(s, 1H), 7.23(s, 1H), 7.12(5, 1H), 5.87(m, 
2H), 5.12(d, 2H, J=17.4Hz), 5.02(d, 2H, J=10.08Hz), 4.44(s, 2H), 4.06(d, 4H), 3.84(s, 4H), 
3.62(s, 4H), 1.09-1.78(m, 10H) 

0 

Example 65 

Synthesis of l-[(lH-imidazoM-yl)car^ 
yl)-[l^,5]triazm-2-yl}piperazine 



15 l,r^aibonyldiimidazole(30.6mg, 0.19mmol) and l-{4,6-bis-(2,5-dihydropyrrol- 

l-yl)-[l,3,5]triazm-2-yl}piperazine(51.4mg, 0.17mmol) were mixed in anhydrous THF(4 
mfc), and then DBU(25.7/d, 0.17mmol) was added dropwise to this reaction solution. After 
stirring for 18 hours at room temperature, the product was extracted with ethyl acetate(30 
m£x3). The organic solution was washed with aqueous sodium chloride solution and 

20 water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The residue was separated by column chromatography(eluent: ethyl acetate:hexane=2: 1 , 
v/v) to give 64.0mg(Yield 94.8%) of the title compound. 
m.p. : 160-162 TC 

l H NMR(300MHz, CDC1 3 ): 6 ppm 7.91(s, 1H), 7.23(s, 1H), 7.12(s, 1H), 5.87(t, 
25 4H), 4.29(d, 8H, J=*2.73Hz), 3.91(t, 4H), 3.64(t, 4H) 

Example 66 

Synthesis of 3-I(ffl-imidazoM-yl)cart>o^ 
tetrahydro-3H-benzazepine 
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^r-CarbonyldiimidazoleCl.VSg, 10.8mmol) and 7,8-dimethoxy-l-phenyl-2,3,4,5- 
tetrahydro-3H-benzazepine(3.06& 10.8mmol) were mixed in anhydrous THF(40mt,), and 
then DBU(1.8m£, 1 1.9mmoi) was added dropwise to this reaction solution. After stirring 
5 for 12 hours at room temperature, the product was extracted with ethyl acetate(100m£x3). 
The organic solution was washed with aqueous sodium chloride solution and water, dried 
over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was separated by column chromatography(eluent: ethyl acetate:hexane=10:l, v/v) to give 
3.01g(Yield 73.8%) of the title compound. 
10 m.p. : 132-133 V 

l ¥L NMR(500MHz, CDCI3): 6 ppm 7.63(s, 1H), 7.23-7,32(m, 4H), 7.02-7.03(m, 
4H), 6.66(s, 1H), 6.55(s, 1H), 4.62(s, 1H), 4.08-4. 13(m, 2H), 3.89(s, 3H), 3.75-3.78(m, 
1H), 3.76(s, 3H), 3.60(m, 1H), 3.23(m, 1H), 2.86(d, 1H) 

13 C NMR(125.8MHz, CDC1 3 ): 8 ppm 151.85, 148.03, 147.71, 136.75, 131.80, 
15 129.52, 128.86, 127.72, 126.95, 117.88, 114:56, 113.62, 56.00, 55.91, 51.37, 50.53, 49.62, 
34.01 

EIMS,m/e = 377 
Example 67 

20 Synthesis of 3-[(lH-imidazol-l-yl)tM 

2^,4 9 5-tetrahydro-3H-benzazepine 

l,r-Thiocaibonyldiimidazole(50.3mg, 0.28mmol) and 7,8-dimethoxy-l-phenyl- 
2,3,4,5-tetrahydro-3H-benzazepine(80mg, 0.28mmol) were mixed in anhydrous THF(10 
25 wl\ and then DBU(42#l, 0.28mmol) was added dropwise to this reaction solutioa After 
stirring for 12 hours at room temperature, the product was extracted with ethyl acetate(50 
mdx3). The organic solution was washed with aqueous sodium chloride solution and 
water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The residue was separated by column chromatography(eluent: ethyl acetate:hexane=l :9, 



WO 01/95856 



PCT/KR01/01017 



70 

v/v) to give 75.5mg(Yield 68.5%) of the title compound. 
m.p. : 124-125 1: 

'H NMR(300MHz, CDC1 3 ): 8 ppm 7.55(s, 1H), 7.22-7.33(m, 4H), 6.97-7.02(m, 
4H), 6.63(s, 1H), 6.55(s, 1H), 4.20(dd, 1H, J=13.7Efc), 3.67-3.88(m, 3H), 3.88(s, 3H), 
5 3.75(s, 3H), 3.3 l(s, 1HX 2.88(s, 1H) 



Example 68 

Synthesis of 3-[(lH-imidazol-l-yl)carbonyI]-(R>7^-dimethoiy-l-phenyl- 
2 r 3,4^-tetrahydro-3H-benzazepine 

10 

l,r-<^bonyldiimidazole(133.9mg, 0.56mmol) and (R)-7,8-dimethoxy-l-phenyl- 
2,3,4,5-tetrahydro-3H-benzazepme(153.7mg, 0.56mmol) were mixed in anhydrous THF(3 
ml), and then DBU(84.3#£, 0.56mmol) was added dropwise to this reaction solution. After 
stirring for 18 hours at room temperature, the product was extracted with ethyl acetate(50 
15 m£x3). The organic solution was washed with aqueous sodium chloride solution and 
water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The residue was separated by column chromatography(eluent: ethyl acetate:hexane=10:l, 
v/v) to give 170mg(Yield 79.8%) of the title compound. 

m.p. : 112-1 1AV 

20 'H NMR(500MHz, CDC1 3 ): 6 ppm 7.63(s, 1H), 7.23-7.32(m, 4H), 7.02-7.03(m, 

4H), 6.66(s, 1H), 6.55(s, 1H), 4.62(s, 1H), 4.08-4.13(m, 2H), 3.89(s, 3H), 3.75-3.78(m, 
1H), 3.76(s, 3H), 3.60(m, 1H), 3.23(m, 1H), 2.86(d, 1H) 

,3 C NMR(125.8MHz, CDC1 3 ): 8 ppm 151.85, 148.03, 147.71, 136.75, 131.80, 
129.52, 128.86, 127.72, 126.95, 117.88, 114.56, 113.62, 56.00, 55.91, 51.37, 50.53, 49.62, 

25 34.01 

EIMS,m/e = 377 
Example 69 

Synthesis of 3-[(m-imidazol-l-yl)carbonyr|-(S)-7,8-diaiethoxy-l-phenyl- 
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2^,4,5-tetrahydro-3H-benzazepine 

l,r-Carix)nyldiiinidazole(48.1mg, 0.20mmol) and (S>7,8~dimethoxy-l-phenyl- 
l^^S-tetrahydro-SH-benzazepineCSS^mg, 0.20mmol) were mixed in anhydrous THF(3 
5 mfc), and then DBU(30.3/#, 0.20mmol) was added dropwise to this reaction solution. After 
stirring for 20 hours at room temperature, the product was extracted with ethyl acetate(30 
mtx3). The organic solution was washed with aqueous sodium chloride solution and 
water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The residue was separated by column chromatography(eluent: ethyl acetate:hexane=10:l, 
10 v/v) to give 52.3mg(Yield 69.3%) of the title compound. 
m.p. : 13 1-132 V 

'HNMR^OOMHz, CDC1 3 ): 6 ppm 7.63(s, 1H), 7.23-7.32(m, 4H), 7.02-7.03(m, 
4H), 6.66(s, 1H), 6.55(s, 1H), 4.62(8, 1H), 4.08-4. 13(m, 2H), 3.89(s, 3H), 3.75-3.78(m, 
1H), 3.76(s, 3H), 3.60(m, 1H), 3.23(m, 1H), 2.86(d, 1H) 

15 

Example 70 

Synthesis of 3-[(lH-imidazoH-yl)carbonyl]-7,8-dimethoxy-l-(4-fluoro)phenyl 
-2^,4^-tetrahydro-3H-benzazepine 

20 l,l'-Carbonyldiimidazole(27.1mg, 0.17mmol) and 7,8-dimethoxy- 1 -<4- 

£luoro)phmyl-2,3,4,5-t^rahydro-3H-benzazepine(50.3mg, 0.17mmol) were mixed in 
anhydrous THF(2mft), and then DBU(25/^, 0.17mmol) was added dropwise to this reaction 
solution. After stirring for 22 hours at room temperature, the product was extracted with 
ethyl acetate(30mfcx3). The organic solution was washed with aqueous sodium chloride 

25 solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: methylene 
chloridermethanol =20: 1, v/v) to give 35. lmg(Yield 53.2%) of the title compound. 
m.p. : 145-147TI 

! H NMR(500MHz, CDCI3): 6 ppm 7.68(s, 1H), 6.98-7.05(m, 6H), 6.65(s, 1H), 
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6.52(s, 1H), 4.60(t, 1H), 4.04A13(m, 2H), 3.89(s, 3H), 3.75-3.77(m, 4H), 3.62(m, 1H), 
3.20(m, 1H), 2.84(m, 1H) 

,3 C NMR(125.8MHz, CDCI3): 8 ppm 162.60, 160.85, 151.77, 148.02, 147.71, 
137.90, 136.87, 131.56, 129.56, 129.23, 129.17, 117.83, 115.72, 115.55, 114.34, 113.57, 
5 55.93, 55.86, 50.89, 49.75, 49.58, 33.95 
EIMS,m/e = 395 

Example 71 

Synthesis of 3-[(lH-imidazoH-yl)carbonyl]-7,8-dimethoxy-l-(4-chIoro)phenyI 
10 -2^,4^-tetrahydro-3H-benzazepine 

l,r-Caibonyldiimidazole(30.2mg, 0.19mmol) and 7,8-dimethoxy-l-(4-chloro) 
phenyl-2,3,4,5-teti^ydn)-3H-*enzazepine(59.1mg, 0.19mmol) were mixed in anhydrous 
THF(3ml), and then DBU(27.8/*fc, 0.19mmol) was added dropwise to this reaction solution. 

15 After stirring for 16 hours at room temperature, the product was extracted with ethyl 
acetate(30m£x3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: methylene 
chloride. methanol =20: 1, v/v) to give 49mg(Yield 64.0%) of the title compound. 

20 mp. : 147-149T: 

'H NMR(500MHz, CDCI3): 6 ppm 7.68(s, 1H), 6.96-7.28(m, 6H), 6.65(s, 1H), 
6.53(s, 1H), 4.61(t, 1H), 4.07(m, 2H), 4.03(s, 3H), 3,77(m, 4H), 3.58(m, 1H), 3.19(m, 1H), 
2.83(m, 1H) 

,3 C NMR(125.8MHz, CDC1 3 ): 6 ppm 151.67, 147.96, 147.68, 136.60, 132.62, 
25 131.09, 129.46, 128.96, 128.82, 117.76, 114.27, 113.51, 55.84, 55.80, 50.89, 49.76, 49.58, 
33.81 

EIMS,m/e = 411 



Example 72 
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Synthesis of 3-I(m«imidazol-l-yl)carbonyl]--8-methoxy-l.phenyl-2^,4,5- 
tetrahydro-3H-benzazepine 

I,r-Carbonyldiimidazole(105.7mg, 0.65mmol) and 8-methoxy- 1 -phenyl- 
5 2,3,4,54eti^ydro-3H-benza2^iiie(150.1mg, 0.59mmol) were mixed in anhydrous THF(4 
mt), and then DBU(88.6/^, 0.59mmol) was added dropwise to this reaction solution. After 
stirring for 18 hours at room temperature, the product was extracted with ethyl acetate(50 
mtx3). The organic solution was washed with aqueous sodium chloride solution and 
water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
10 The residue was separated by column chromatography(eluent: ethyl acetate:hexane=9:l, 
v/v) to give 173. lmg(Yield 84.5%) of the title compound. 
m.p. : 65-68 1! 

! H NMR(500MHz, CDC1 3 ):' 8 ppm 7.63(s, 1H), 7.24-7.30(m, 3H), 7.02-7.10(m, 
5H), 6.76(d, 1H), 6.59(s, 1H), 4.61(s, 1H), 4.10(m, 2H), 3.73(m, 4H), 3.59fo 1H), 3.18(m, 
15 lH),2.91(m, 1H) 

EIMS,m/e = 347 

Example 73 

Synthesis of 3-[(ffl-imida2»M-yI)cai*o 
20 2^,4^-tetrahydro-3H-benzazepine 

l,r-Carbonyldiimidazole(60.6mg, 0.37mmol) and 8-methoxy-H441uoro)phenyl- 
2,3 ,4, 5 -tetrahydro-3H-benzazepine(92 . 6mg, 0.34mmol) were mixed in anhydrous THF(3 
mfc), and then DBU(50.8jc*fc, 0.34mmol) was added dropwise to this reaction solution. After 
25 stirring for 12 hours at room temperature, the product was extracted with ethyl acetate(50 
mtoc3). The organic solution was washed with aqueous sodium chloride solution and 
water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The residue was separated by column chromatography(eluent: ethyl acetate:hexaneF=4:l, 
v/v) to give 79.6mg(Yield 63.9%) of the title compound. 
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m.p. : 65-69 

'H NMR(500MHz, CDC1 3 ): 8 ppm 7.67(s, 1H), 6.99-7.10(m, 7H), 6.76(d, 1H), 
6.56(s, 1H), 4.60(s> 1H), 4.07(m, 2H), 3.74(m, 4H), 3.59(m, 1H), 3.14(m, 1H), 2.01(m, 
1H) 

5 

Example 74 

Synthesis of 3-[(lH-imidazoI-l-yl)carbonj1]-8-methoxy-l-(4-^oro)phenyI- 
23>4,5-tetrahydro-3H-beiizazepine 

10 1, 1 , -Carbonyldiimidazole(99.6mg, 0.61mmol) and 8-methoxy- 1 -(4-chloro)phenyl- 

2,3,4,5-tetrahydro-3H-benzazepine(176.8ing, 0.61mmol) were mixed in anhydrous THF(3 
rofc), and then DBU(91.8/*4, 0.61mmol) was added dropwise to this reaction solution. After 
stirring for 16 hours at room temperature, the product was extracted with ethyl acetate(50 
m£x3). The organic solution was washed with aqueous sodium chloride solution and 

15 water, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. 
The residue was separated by column chromatography(eluent: ethyl acetate:hexane=9:l, 
v/v) to give 170mg(Yield 79.8%) of the title compound, 
ntp.: 66-70^1 

*H NMR(500MHz, CDC1 3 ): 8 ppm 7.68(t, 1H), 7.25-7.29(m, 2H), 6.98-7.10(m, 
20 5H), 6.76(dd, 1H, J=2.68Hz, J=8.24Hz), 6.56(d, 1H, J=2.68Hz), 4.60(t, 1H), 4.07(m, 2H), 
3.74(m, 4H), 3.60(m, 1H), 3.14(m, 1H), 2.90(m, 1H) 

Example 75 

Synthesis of 3-[(lH-imidazoI-l-yI)carbonyIl-^ 
25 benzazepine 

l,r-Carbonyldiimida2»le(79.1nig, 0.49mmol) and l-phenyl-2,3,4,5-.tetrahydro- 
3H-benzazepine(109.0mg, 0.49mmol) were mixed in anhydrous THF(3m4), and then 
DBU(73#t, 0.49mmol) was added dropwise to this reaction solution. After stirring for 21 
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hours at room temperature, the product was extracted with ethyl acetate(50mfcx3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
separated by column chromatography(eluent: ethyl acetate:hexane=9: 1, v/v) to give 
5 1 50.9mg(Yield 97. 1%) of the title compound 
m.p. : 98-99TC 

l H NMR(300MHz, CDCla): 6 ppm 7.62(s, 1H), 7.18-7.32(m, 6H), 7.01-7.03(m, 
5H), 4.67(t, 1H), 4.06-4.20(m, 2H), 3.76(m, 1H), 3.62(m, 1H), 3.25(m, 1H), 2.96(m, 1H) 

10 Example 76 

Synthesis of 3-[(m-imidazol-l-y0cari>onyI]-l-(4-fluoro)phenyI-2^,4^- 
tetrahydro-3H-benzazepine 

l,l'-Caibonyldiimidazole(82.4mg, 0.51mmol)and l-(4-fluoro)phenyl-2,3,4,5-tetra 
15 hydro-3H-benzazepine(112mg, 0.46mmol) were mixed in anhydrous THF(3mfc), and then 
DBU(69/*£, 0.46mmol) was added dropwise to this reaction solution. After stirring for 17 
hours at room temperature, the product was extracted with ethyl acetate(50rotx3). The 
organic solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
20 separated by column chromatography(eluent: ethyl acetate:hexaneF=9:l, v/v) to give 
147.7mg(Yield 95.5%) of the title compound. 
m.p. : 65-68 1; 

l H NMR(300MHz, CDCIJ: 6 ppm 7.65(s, 1H), 7.19-7.26(m, 3H), 7.00-7.04(m, 
7H), 4.65(s, 1H), 4.09(m, 2H), 3.76(m, 1H), 3.61(m, 1H), 3.21(m, 1H), 2.95(m, 1H) 



25 



Example 77 

Synthesis of 3-[(lH-imidazol-l-yI)carbon^]-l-(4^oro)phenyl-2^,4^- 
tetrahydro~3H~benzazepine 
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lJ^-C^ibonyldiimidazol^T^mg, 0.30mmol) and l-(4-chloro)phenyl-2,3,4,5- 
tetrahydro--3H-benzazepine(76. lmg, 0.30mmol) were mixed in anhydrous THF(3m£), and 
then DBU(44/*G, 0.30mmol) was added dropwise to this reaction solution. After stirring 
for 19 hours at room temperature, the product was extracted with ethyl acetate(50m£x3). 
5 The organic solution was washed with aqueous sodium chloride solution and water, dried 
over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was separated by column chromatography(eluent: methylene chloride:methanol==20:l, v/v) 
to give 89.5mg(Yield 86.2%) of the title compound. 
m.p. : 60-641C 

10 'HNMR^OOMHz, CDC1 3 ): 8 ppm 7.66(s, 1H), 6.96-7.28(m, 10H), 4.65(s, 1H), 

4.10(m, 2H), 3.78(m, 1H), 3.61(m, 1H), 3.20(m, 1H), 2.94(m, 1H) 

Example 78 

Synthesis of H(ffl-imidazoKl-yl)carbo^ 
15 tetrahydro-3H-benzazepine 

3-[(lH-inndazol-l-y0carbonyl]-7,8-^ 
benzazepine(200mg, 0.53mmol) prepared in Example 66 was dissolved in anhydrous 
methylene chloride(1.8mfc) and the resulting solution was slowly added dropwise to 

20 BBr 3 (0.25m£, 2.65mmol) dissolved in anhydrous methylene chloride(0.8roft) at 15*0. The 
reaction solution was stirred for 3 hours at 25 Tl, the temperature was cooled to -30 tl, and 
then methanol(1.6m£) was added to the reaction mixture. The organic solution was 
concentrated under reduced pressure and the residue was extracted with ethyl acetate(50m£ 
x3). The organic solution was washed with aqueous sodium chloride solution and water, 

25 dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The 
residue was separated by column chromatography(eluent: methylene chloride:methanoi= 
10:1, v/v) to give 177.6mg(Yield 96%) of the title compound. 
m.p. : 148-150 V 

J H NMR(500MHz, CDC1 3 ): 6 ppm 7.62(s, 1H), 7.21-7.26(111, 3H), 6.99-7.03(m, 
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4H), 6.67(s, 1H), 6.53(s, 1H), 4.52(8, 1H), 4.11(m, 2H), 3.92(m, 1H), 3.66(2H, OH), 
3.56(m, 1H), 3.12(m, 1H), 2.78(m, 1H) 

Example 79 
Synthesis of M(lH-imidazoM-yl)carto^ 
tetrahydro-3H-benzazepine 

3-[(lH-imida2X)l-l-yl)^ 
benzazepine(90mg, 0.26mmol) prepared in Example 78 and ethyl iodide(43.3/tf, 
0.54mmol) were mixed in anhydrous DMF(3m£), and then NaH(60%, 21.7mg, 0.54mmol) 
was added dropwise to this reaction solution. After stirring for 4.5 hours at room 
temperature, the product was extracted with ethyl acetate(50mt,x3). The organic solution 
was washed with aqueous sodium chloride solution and water, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The residue was separated 
by column chromatography(eluent: ethyl acetate:hexane=9:l, v/v) to give 62.2mg(Yield 
59.0%) of the title compound. 

m.p. : 59-60*0 

! H NMR(500MHz, CDC1 3 ): 8 ppm 7.62(s, 1H), 7.23-7.29(m, 3H), 7.00-7.03(m, 
4H), 6.67(s, 1H), 6.55(s, 1H), 4.57(s, 1H), 4.09(m, 4H), 3.95(q, 2H), 3.72(m, 1H), 3.59(m, 
1H), 3.17(m, 1H), 2.85(m, 1H), 1.45(t, 3H), l,36(t» 3H) 

EIMS,m/e = 405 

Example 80 

Synthesis of l-[(lH-imidazol-l-yI)carbon^]-4,4-diphenyl-piperidine 

l,r-Caibonyl(tiimidazole(40mg, 0.25mmol) and 4,4-diphenyl-piperidme(49mg, 
0.25mmol) were mixed in anhydrous THF(3mfc), and then DBU(84.3/*4, 0.56mmol) was 
added dropwise to this reaction solution. After stirring for 4 hours at room temperature, the 
product was extracted with ethyl acetate(50m£x3). The organic solution was washed with 
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aqueous sodium chloride solution and water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was separated by column 

chromatography(eluent: ethyl acetate:hexane=l:l, v/v) to give 48mg(Yield 58%) of the 

title compound. 

m.p. : 179-182T: 

! H NMR(300MHz, CDC1 3 ): 8 ppm 7.86(s, 1H), 7.67(s, 1H), 7.09-7.34(m, 11H), 
3.67(t, 3H, J=5.49Hz), 2.50^ 3H, J=5.49Hz) 

Example 81 

Synthesis of l-[(lH-imidazoH-yl)thiocarbonyI]-4,4-diphenyl-piperidine 

l,r-Thiocaibonyl(Uimidazole(45mg, 0.25mmol) and 4,4-diphenyl-piperidine 
(49mg, 0.25mmol) were mixed in anhydrous THFpmfc), and then DBU(84.3/#, 0.56mmol) 
was added dropwise to this reaction solution. After stirring for 4 hours at room temperature, 
the product was extracted with ethyl acetate(50m£x3). The organic solution was washed 
with aqueous sodium chloride solution and water, dried over anhydrous magnesium sulfate, 
and concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: ethyl acetate:hexaneF=l:l, v/v) to give 56mg(Yield 64.5%) of the 
title compound. 

mp. : 161-165 V 

! HNMR(300MHz, CDC1 3 ): 8 ppm 7.84(s, 1H), 7.08-7.35(m, 12H), 3.97(s, 3H), 
2.50(s,3H) 

Example 82 

Synthesis of l-[(lH-imidazoH-yl)carbony!l-4-ethoxycarbonyl-4-phenyl- 
piperidine 

l-[(lH-imidazol-l-yl)carbonyl]^hy(to^ 
0.17mmol) and 95% sulfuric acid(10#fc, 0.17mmol) were mixed in absolute ethanol(5mfc), 
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and stirred under reflux for S hours. The reaction solution was cooled to room temperature 
and concentrated under reduced pressure. The residue was separated by column 
chromatography(eluent: methylene chloride:methanol=30:l, v/v) to give 12.2mg(Yield 
21 .9%) of the title compound. 
5 ! H NMR(300MHz, CDC1 3 ): 8 ppm 7.87(s, 1H), 7.27-7.37(m, 5H), 7.19(s, 1H), 

7.10(s, 1H), 4.17(q, 2H), 4.05(m, 2H), 3.32(m, 2H), 2.67(m, 2H), 2.03(m, 2H), 1.18(t, 3H) 

Example 83 

Synthesis of l-[(lH-imidazol-l-yl)carbonyl]-4-[(methorycarbonyI)-(4-methoxy 
10 phenyl)-methyl]-piperazine 

l,r-Carbonyldiimidazole(20mg, 0.13mmol) and 4-[(methoxycarbonyl)-{4- 
methoxy phenyl)-methyl]-pipera2ane(35mg, 0.13mmol) were mixed in anhydrous THF(5 
ml), and then DBU(32/*fc, 0.21mmol) was added dropwise to this reaction solutioa After 

15 stirring for 12 hours at room temperature, the product was extracted with methylene 
chloride(30m&x3). The organic solution was washed with aqueous sodium chloride 
solution and water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced pressure. The residue was separated by column chromatography(eluent: methylene 
chloride:methanol=30:l, v/v) to give 37mg(Yield 79.2%) of the title compound. 

20 ! HNMR(300MFk, CDC1 3 ): 6 ppm 7.85, 7.18, 7.09(3s, 3H), 7.24, 6.87(2d, 4H, 

J=9Hz), 3.79, 3.65(2s, 6H), 3.79, 3.58, 3.19, 2.64, 2.58(5m, 9H) 

Example 84 

Synthesis of l-[(m-inudazol-l-y0carbonyl]^diphenylmethyl)piperazine 

25 

l,r-Carbonyldiimidazole(41mg, 0.25mmol) and l-<diphenylmethyl)piperazine 
(64mg, 0.25mmol) were mixed in anhydrous !HF(10me), and then DBU(48^, 0.32mmol) 
was added dropwise to this reaction solutioa After stirring for 2 hours at room temperature, 
the product was extracted with ethyl acetate(50m£x3). The organic solution was washed 
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with aqueous sodium chloride solution and water, dried over anhydrous magnesium sulfate, 
and concentrated under reduced pressure. The residue was separated by column 

chromatography(eluent: methylene chloride:methanol=20:l, v/v) to give 65mg(Yield 

75. 1%) of the title compound. 
5 ^NMRpOOMHz, CDC1 3 ): 6 ppm 7.83, 7.22, 7.11(3s, 3H), 7.40-7.27(m, 10H), 

4.28(s, 1H), 3.60, 2.46(2m, 8H) 

Example 85 

Synthesis of 5-[(lH-imidazol~l-yI)carb^ 

10 

l,r-Carbonyldiinudazole(415mg, 2.5mmol) and 10,ll-dihydro-5H-dibenzazepine 
(500mg, 2.5mmol) were mixed in anhydrous THF(lOmfc), and then 95% NaH(415mg, 
2.5mmol) was added dropwise to this reaction solution. After stirring under reflux for 19 
hours at 80 TC, the product was extracted with diethylether(100m£x3). The organic 
15 solution was washed with aqueous sodium chloride solution and water, dried over 
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was 
separated by column chromatography(eluent: methylene chlorideimethanol^:!, v/v) to 
give 22mg(Yield 3.0%) of the title compound. 
m.p. : 189-190TI 

20 l H NMR(300MHz, CDC1 3 ): 6 ppm 7.64(s, 1H), 7.19-7.28(m, 8H), 6.95(s, 1H), 

6.87(s, 1H), 3.54(bwn, 2H), 3.03(br-m, 2H) 

Example 86 

Synthesis of 4-[(lH-imidazoI-l-y0carbonyI]-l^^tetrahydro-4H-benzo[l,4I 
25 diazepine 

2,3,4,5-Teti^ydn)-lH-benzo[l,4]diazepine(238.7mg, 1.6mmol) and 95% NaH 
(44.8mg, 1.77mmol) were mixed in anhydrous THF(8mt) and stirred for 30 minutes at 
room temperature. To this reaction solution was added dropwise 1 , 1 '-carbonyldiimidazole 
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(259.2mg, 1.6mmol), and the resulting mixture was stirred for 2.5 hours at room 

temperature. The product was extracted with diethylether(50mfoc3). The organic solution 
was washed with aqueous sodium chloride solution and water, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The residue was separated 

by column chromatography(eluent: methylene chloride:methanol=100:l, v/v) to give 

65.8mg (Yield 17.0%) of the title compound. 
m.p.: 98-101 1: 

'H NMR(500MHz, CDC1 3 ): 6 ppm 6.64-7. 15(m,7H), 4.34(s, 2H), 4.29(m, 2H), 
3.43(m, 2H) 

Example 87 

Synthesis of H(ffl-umdazol-l-yl^ 
thieno[2,3]azepinc 

8-Phenyl-4,5,7,84etrahydro-6H-thieno[2,3]azepine(4 0.2mmol) and 95% 

NaH(14.4mg, 0.6mmol) were mixed in anhydrous THF(lmfc) and stirred for 30 minutes at 
room temperature. To this reaction solution was added dropwise l,l'-cart)onyldiimidazole 
(32.6mg, 0.2mmol), and the resulting mixture was stirred for 1 hour at room temperature. 
The product was extracted with methylene chloride(50m4x4). The organic solution was 
washed with aqueous sodium chloride solution and water, dried over anhydrous 
magnesium sulfate, and concentrated under reduced pressure. The residue was separated 
by column chromatography(eluent: methylene chloride.methanol^O:!, v/v) to give 
30.7mg (Yield 47.5%) of the title compound. 

m.p. : 152-154TJ 

l H NMR(500MHz, CDC1 3 ): 8 ppm 7.54(s, 1H), 6.82-7.29(m, 9H), 4.58(m, 1H), 
4.17(dd, 1H, J-14.1, J-7.32H2), 4.06(dd, 1H, J=14.1, J=3.48Hz), 3.79(m, 1H), 3.71(m, 
1H), 3.26(m, 1H), 3.05(m, 1H) 



WO 01/95856 



PCT/KR01/01017 



82 



INDUSTRIAL APPLICABILITY 

5 

Experiment 1: Anticancer activity 

The anti-cancer activity and toxicity of the compound according to the present 
invention were evaluated in vitro using A549(lung cancer), SUN638(gastric cancer), 

10 HCT1 16(rectal cancer), and A43 l(ovarian cancer) cell lines. The above four(4) cell lines 
were purchased from Cancer Research Institute, Seoul National University College of 
Medicine. The compounds prepared in the Examples according to the present invention 
were used as the test compound, and the known cisplatin was used as the control 
compound. The experiment was basically carried out according to the process described 

15 in Monks, A., et al, Journal of National Cancer Institute. 83: 757-766 (1991) and the results 
are represented in the following Tables 2 and 3. 
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Table 2 



Compound 

JNO. 


A549CellLine(/*g/me) 


SUN638 Cell Line(/igM) 


GI50 


TGI* 


LCso 


GIso 


TG^ 


LCso 


l 


1.21 


39.81 


>100 


1.99 


7.07 


>100 


3 


1.31 


5.62 


>100 


1.47 


9.33 


>100 


4 


1.20 


100 


>100 


1.86 


6.76 


>100 


5 


2.08 


46.98 


>100 


1.69 


6.16 


>100 


6 


2.69 


100 


>100 


1.90 


6.91 


>100 


7 


3.38 


100 


>100 


2.45 


7.41 


>100 


16 


1.02 


63.09 


>100 


0.15 


35.48 


>100 


1.7 


. 6.45 


83.17 


>100 


0.63 


39.81 


>100 


26 


1.36 


100 


>100 


2.51 


95.49 


>100 


28 


1.31 


34.67 


>100 


1.99 


7.07 


>100 


38 


1.28 


4.36 


>100 


2.75 


100 


>100 


48 


1.07 


72.44 


>100 


1.62 


35.48 


>100 


53 


2.75 


8.91 


>100 


2.18 


5.49 


>100 


55 


1.77 


25.70 


>100 


1.09 


6.91 


>100 


56 


2.04 


12.30 


>100 


1.34 


6.62 


>100 


57 


1.77 


15.13 


>100 


1.69 


6.91 


>100 


58 


2.75 


100 


>100 


2.39 


7.76 


>100 


61 


6.02 


32.35 


>100 


2.95 


6.91 


>100 


62 


0.48 


42.65 


>100 


0.61 


28.18 


>100 


63 


2.23 


4.89 


>100 


1.81 


5.12 


>100 


66 


0.38 


54.95 


>100 


0.21 


1.73 


>100 
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Table 2 (continued) 



Compound 
NO. 


A549 Cell LineO<g/mi) 


SUN638 Cell Line(/igM) 


GI* 


TGI* 


IAo 


G^ 


TGI* 


IAo 


67 


0.66 


17.78 


>100 


1.51 


8.12 


>100 


68 


0.23 


100 


>100 


0.22 


97.72 


>100 


69 


0.36 


97.72 


>100 


0.13 


3.63 


>100 


70 


1.12 


100 


>100 


1.78 


7.24 


>100 


71 


4.78 


93.32 


>100 


2.63 


9.12 


>100 


72 


2.23 


100 


>100 


1.44 


7.24 


>100 


80 


1.38 


100 


>100 


1.62 


5.88 


>100 


Cisplatin 


3.8 


47.3 


>100 


1.7 


13.3 


>100 



As seen from the result in Table 2 above, the compounds of the present invention 
show a superior anti-cancer activity in A549(lung cancer) and SUN638(gastric cancer) cell 
5 lines to the control compound. More specifically, the anti-cancer activity of the compounds 
of the present invention is as high as or up to 10 times higher than that of the control 
compound in A549 and SUN638 cell lines. 



Table 3 



Compound 
No. 


A431CeULine(0gM) 


HCT1 16 CellLine0«M) 


GI* 


TGI* 


IAo 


GI» 


TGI* 


IAo 


3 


2.04 


26.30 


>100 


1.31 


5.62 


>100 


4 








0.12 


3.54 


>100 


5 








0.15 


4.07 


>100 


6 








0.39 


3.31 


>100 
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Table 3 (continued) 



Compound 

NO. 


A431CeULineO<g/me) 


HCT116CeULine(0g/me) 


GI50 


TGI* 


LCjo 


Gl* 


TGI* 


LC 50 


7 


- 


- 


- 


0.15 


4.08 


>100 


38 


1.41 


7.24 


>100 


1.28 


4.36 


>100 


48 


1.65 


100 


>100 


0.67 


17.38 


>100 


55 


1.38 


67.60 


>I00 


2.08 


13.48 


>100 


56 


1.31 


28.84 


>100 


1.47 


6.02 


>100 


57 


1.51 


8.31 


>100 


1.34 


4.89 


>100 


58 


- 


- 




0.66 


12.88 


>100 


62 


- 


- 


- 


0.38 


19.05 


>100 


63 


- 


- 


- 


1.77 


4.78 


>100 


66 


0.28 


100 


>100 


0.19 


7.76 


>100 


67 


0.70 


30.19 


>100 


0.23 


13.48 


>100 


68 


- 


- 


- 


0.24 


10.96 


>100 


69 








0.13 


10.71 


>100 


70 








1.31 


23.98 


>100 


71 








2.69 


14.12 


>100 


72 








0.10 


9.42 


>100 


74 








1.44 


7.24 


>100 


80 








1.47 


16.88 


>100 


Cisplatin 


3.2 


28.7 


>100 


2.9 


32.77 


>100 



Judging from the result in Table 3 above, the compounds of the present invention 
also show a superior anti-cancer activity in HCT116(rectal cancer) and A431 (ovarian 
cancer) cell lines to the control compound. Specifically, the compounds of the present 
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invention exhibit the same or a maximun of about 30 times higher anti-cancer activity than 
the control compound in HCT116 cell line. In A431 cell line, most of the compounds 
according to the present invention show twice or more higher anti-cancer activity than 
cisplatin and some compounds show five to eleven times higher activity than the control 
5 compound. 

Experiment 2: Acute toxicity test 

The test for acute toxicity was carried out according to Notice No. 1999-61 of 
10 KFDACStandard for Toxicity Test of Medicines 1 ) and to Notice No. 1998-17 of 
KFDA( f Standard for Safety Control of Medicines') as follows. 

1. Test System 

(1) Test Animal: SPF ICR mouse 
15 (2) Age of the Test Animal: 4 weeks from acquisition 

5 weeks from the start of administration 

(3) Gender and Number of Test Animal: respective 18 he and she-mice (6 groups 
in each of he and she-mice, 3 mice per group) 

(4) Breeding Environment: Temperature 22± 3lC, Relative humidity ± 10%, 
20 Illumination 150-300 Lux 

(5) Method of Administration: Single administration per oral 

(6) Items to be Observed: General symptoms, appearance, weight and autopsy of 
dead mice 

(7) Test Compound: Compounds prepared in Examples 2, 38, 57, 61, 62, 66 and 

25 70 

(8) Medium: 0.5% Tween 80 



2. Test Result 

As a result of the 7-day observation after the test compound was administered, no 
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animals were dead in any test group. The Minimal Lethal Dose of single administration 
per oral in mouse was determined to be 354.3mg/kg to 2000mg/kg or more in both he and 
she-mice(see, Table 4). This value is still higher than those of various drugs which are 
clinically used at the present time, and thus, the compound according to the present 
5 invention proved very safe. 



Table 4 



Test Compound 


LDjo (mg/kg) 


Cisplatin 
Carboplatin 
Doxorubicin 


9.7 
150 
21.1 


Compound of Example 2 


2000(male and female) 


Compound of Example 38 


2000(male and female) 


Compound of Example 57 


1 lS6.S(male and female) 


Compound of Example 61 


2331.7(male) ! 
1143(female) 


# 

Compound of Example 62 


354.3(male) 
465.5(female) 


Compound of Example 66 


1921(male) 
2000(female) 


Compound of Example 70 


2000(male and female) 



10 
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CLAIMS 

1 . A compound represented by the following formula (T): 

5 

B-Y^Hct W 

, its pharmaceutical^ acceptable acid addition salt or stereoisomer, in which 
X represents O or S, or represents imino substituted or unsubstituted by cyano, 
10 Y represents a direct bond, NH, O or S, 

B represents C,-C g -alkyl, or represents a radical having one of the following formulas: 




wherein 



15 R 1 and R 2 independently of one another represent hydrogen, Q-C^-alkyl or cyano, or 
represent amidino substituted or unsubstituted by Cj-Cg-alkyl, 
Q represents CH or N, 
Z represents Q-C^alkoxy or phenoxy, 
n represents an integer of 0 to 3, 
20 R 3 , R 4 , R 5 , R 6 and R 7 independently of one another represent hydrogen, Cj-Cg-alkyl or 
halogen, 

Het represents a radical having one of the following formulas: 
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wherein 

R 8 , R 9 , R 10 , R 11 and R 12 independently of one another represent hydrogen, Q-Cg-alkyl, C r 
5 C g -alkoxy or halogen, 

R ,3 and R 14 independently of one another represent hydrogen, C r C 8 -alkyl, Q-Q-alkoxy, 
Cj-Cs-alkenyl, (VQ-cycloalkyl or Q-CercycloaU^l-Q-C^ alkyl, or R 13 and R 14 
together with the nitrogen atom to which they are attached represent pyrrolinyl or 
pyirolidinyl, 

10 R 15 represents hydrogen, or represents phenyl or benzyl each of which is substituted or 
unsubstituted by 1 to 5 identical or different halogen atoms, 
R 16 and R 17 independently of one another represent hydrogen, Q-Q-alkyl, C,-C 4 -alkoxy or 
hydroxy, 

R 18 and R 19 independently of one another represent hydrogen, hydroxycarbonyl or C,-C 4 - 
15 alkoxycarbonyl, or represent phenyl substituted or unsubstituted by 1 to 5 identical or 

different halogen atoms or Q-Q-alkoxy, or together represent diphenylmethylene or 



benzolactone of formula 




R 20 and R 21 independently of one another represent hydrogen, or represent phenyl 
substituted or unsubstituted by 1 to 5 identical or different halogen atoms, Q-Q-alkyl 
20 or Q-Q-alkoxy, or represent C r C 4 -alkoxycarbonyl. 
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2. The compound of claim 1, wherein the compound is selected from the group 
consisting of the following: 

3-IN-(5,6^iimethyl-2-^ 
phenyl-2,3,4, 5-tetrahydro-3H-benzazepine; 

3 -[N-(2-methoxy quinoxalin-3 -yl)aminocarbony l]-7, 8-dimethoxy- 1 -pheny 1-2,3 ,4, 5- 
tetrahydro-3H~benzazepine; 

3 -[N-(2-methoxy quinoxalin-3 -yl)aminocarbonyl]-{S)-7, 8-dimethoxy- 1 -phenyl- 
2,3,4,5-trtrahydro-3H-benzazepine; 

3-|N-(2-methoxyquinoxalin-3-yl)aii^^ 
2,3,4,5-tetrahydro-3Hrbenzazepine; 

3-[N-(2-methoxyquinoxalin-3 -yl)aminocarbonyl]-7, 8-dimethoxy- 1 -(4-fluoro) 
phenyl-2,3,4,5-tetrahydn>-3H-benzazepine; 

3 -[N-(2-methoxyquinoxalin-3 -yl)aminocarbonyl]-7, 8-dimethoxy- 1 -(4-chloro) 
phenyl-2,3,4,5-tetrahydro-3H-benzazepine; 

3-|N-(2-ethoxyquinoxalin-3-yl)aminocarbonyl]-7,8-d^ 
tetrahydro-3H-benzazepine; 

3-[N^2-phenoxyquinoxalin-3-yl)a^ 
tetrahydro-3H-benzazepine; 

3-[N-(diphenylmethyl)aminocaA^ 
hydro-3H-benzazepine; 

3-[N-(diphenylmethyl)amino(^^ 
tetrahydro-3H-benzazepine; 

3-[N-(diphenylmethy0aminocaibonyl]-7,8-dimethoxy- 
tetrahydro-3H-benzazepine; 

l-D^^5,6-dime^yl-2-methoxypyridin-3-yl)an^ 
piperidine; 

l-[N-(diphenylmethyl)amm^ 

l-|>K2,2-diphenyIethan-l-yl)amm^ 
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l-|N^5,6Kiimethyl-2-me£hoxypyri 
piperidine; 

l-jN^2-methoxyquinoxalin-3-yl)^^ 
l-[N^<tiphenylmethyl)aminocarto^ 
l-[N-(diphenylmethyl)aminocarto 
l-[N-(5-efchyl-6-methyl-2-methoxy^ 
carbonyl-4-phenyl-piperidine; 

l-fN-^^^phenylethan-l-yty 
piperidine; 

l-|N-(5-ethyl^methyl-2-methoxypyridin-3-yl)am 
fiiran- l(3H),4-piperidin]-3-one; 

l-[N^2-methoxyquinoxalin-3^ 
piperidin]-3-one; 

l-[(5,6-dimethyl-2-methoxypyri 
piperazine; 

l-[(5,6-dimethyl-2-methoxypyridin-3-yl)amino-N^ano 
dimethylphenyl)piperazine; 

l-[(5,6-dimethyl-2-me^^ 
l,3,5-triazan-2-yl]piperazine; 

14(2-methoxy-5Ktyanophenyl)aminoc^ 

l-[( l,44)enzo<Uoxan^yl)amino-N^ 
piperazine; 

l-[(benzo-l,2,44riazm-l-N^ 
piperazine; 

l-[(benzo-l,2,44riazm-l-N^xide-3-yl)aminocarbonyl]^^ 
piperazine; 

l-[(2-phenylvinyl)aminocarbony 

1 -[(diphenylmethyl)aminocaibonyl]^^ 

l-[(diphenylmethyl)aminocarbony^ 
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l-[(diphenylmethyl)am^ 

l-[(diphenylme%l)aminoca^ 
yl]piperazine; 

l-[(cUphenylmethyl)amino-N-cyanocarboimida^ 
piperazine; 

l-[(2;2KUphenylethan-l-yl) 

l-[(2>2^phenylethan-l-yl)amiM 

l-[(diphenylmethyl)an^ 
piperazine; 

l-[(diphenylmethyl)aminocaA^ 
triazin-2-yl Jpiperazine; 

H(diphenylmethyl)amin^ 
[l,3,S]triazin-2-yl}piperazine; 

H(diphenylmethyl)anim^ 
yl)piperaziiie; 

H(diphenylmethyl)a^ 
triaziii-2-yl)piperazine; 

1 -[(2,2-diphenylethan- 1 -yl)amino-N-cyanocarboimidate]^4,6-bis-allylaiiiino- 
[l,3,5]triazin-2-yl)pipera2aiie; 

l-[(diphenylmethyl)amin^^ 
tria2an-2-yl)piperazine; 

H(2,2^phenylethan4-yl)amin^^ 
yl)piperazine; 

1 -[5-€thyl^methyI-2-methoxypyridin-3-yl)amin 
-[ 1 ,3,5]tria2iii-2-yl)pip^a2ine; 

l-[(5-^yW-methyl-2-methoxypyri 
l-yl)pyrimidin-+-yl]piperazine; 

l-|>f-(2-methoxyquinoxalin-3-yl)aminoca^ 

l-[N-(2^oxyquinoxalk-3-yl)an^ 
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l-[*H2-phenoxyqutooxalin-3-yO 

1 -[N<2-methoxyqumox 
triazin-2-yl)piperazine; 

l-|N<2-methoxyqxiinoxaIin-3-yl)aminocarbony 
methylallyl) amino]-[l,3,5]triazin-2-yl}piperazine; 

l-[N^2-methoxyquinoxalin^^ 
triazin-2-yl)piperazine; 

l-[(5-fluon>4H-pyrinud^ 
piperazine; 

l-[(lH-imidazol-l-yl)<^onyy 

l-[(lH-imidazoI-I-yl)thio^ 

l-[(lH-inridazol-l-yl)carbonyl]^ 

l-[(lH-imidazol-l-yl)carf)onyl]^ 

l-[(lH-imidazol-l-yl)CTbonyl]^ 
piperazine; 

l-[(lH-imdazol-l-yl)tM^ 
piperazine; 

l-[(lH4tnidaz»l-l-yl)caA^^ 
piperazine; 

H(lH-inudazol-l-yl)carbon^ 
2-yl)piperazine; 

l-[(lH-inudazol-l-yl)caA^ 
triazh-2-yl}piperazine; 

H(lH4mida2X>M-y0carbonyl]^ 
2-yl]piperazine; 

H(lH-iimdazol-l-yl) 
2-yl}piperazine; 

3-[(lH-imidazol-l-yl)carbonyl]-7,8slimethoxy^ 
benzazepine; 
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3-[(lH-inuda2»l-l-yl^ 
3H-benzazepine; 

3-[(lH4nudazol-l-yl)ca^ 
3H-benzazepine; 

34(lH4midazol-l-yl)carb^ 
3H-benzazepine; 

3-[(lH-iimdazol-l-yI)c^ 
te*rahydro-3H-benzazepine; 

34(lH-imidazol-l-yl)cart>onyl^ 
tetrahydro-3H-benzazepine; 

3-[(lH-imidazol-l-yl)carbonyy^^ 
benzazepine; 

3-[(lH-imidazol- 1 -yl)caibonyl]-8-methoxy- l-(4-fluoro)phenyl-2,3,4,5-telrahydro- 
3H-benzazepine; 

3-[(lH-imidazol-l-yl)carbonyl]-8-^^ 
3H-benzazepine; 

34(lH-imidazol-l-yl)carbonyl]-l-pte 

3-[(lH-imidazol-l-yl)oirbo^^ 
benzazepine; 

34(lH-imidazol-l-yl)carbonyl]-l-(^^ 
benzazepine; 

3-[(lH4nudazol-l-yl)cari>on^ 
benzazepine; 

3-[(lH4midazol-l-yl)carbonyl]-7,^ 
benzazepine; 

l-[(lH-iinidazol-l-yI)carbonyl]^,4Hiiphenyl-piperidine; 
l-[(lH-imida2»l-l-yl)to^ 
l-[(lH-imidazol-l-yl)carbon^^ 
l-[(lH-imidazol- l-yl)carbon^ 
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methyl]-piperazine; 

l-[(lH-imidaz»M-yl)carbon^ 
5-[(lH-imidazol-l-yl)carbonyl]-10, 1 l^ihydro-5H-dibenzazepine; 
5-[(lH-imidazol-l-yl)carbonylH^ and 
6-[(lH-imidazol-l-yl)ca^^ 
thieno[2,3]azepine. 

3. A process for preparing the compound of formula (T) defined in claim 1, 
characterized in that 

(a) a compound represented by the following formula (H): 

B—YH (H) 

wherein B and Y are as defined in claim 1, and a compound represented by the 
following formula QH): 

X m 

wherein X is as defined in claim 1, and L represents a leaving group, are reacted in a 
solvent in the presence of a base with a compound represented by the following 
formula (IV): 

H~Het (IV) 

wherein Het is as defined in claim 1, to produce the compound of formula (0; or 

(b) a compound represented by the following formula (V): 
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-A 00 

wherein B, Y and X are as defined in claim 1 and L are as defined above, is reacted in 
5 . a solvent in the presence of a base with the compound of formula (TV) to produce the 
compound of formula (T); or 

(c) a compound represented by the following formula (VI): 



10 




wherein X is as defined in claim 1, is reacted in a solvent in the presence of a base 
with the compound of formula (TV) to produce a compound represented by the 
following formula (Ida): 

15 




wherein X and Het are as defined in claim 1, or optionally deprotection, alkylation or 
esterification reaction is further carried out. 

20 

4. An anti-cancer composition comprising as an active ingredient the compound of 
formula (I), its pharmaceutical^ acceptable acid addition salt or stereoisomer as defined in 
claim 1, together with a pharmaceutically acceptable carrier. 



